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DECLARATI ON FCR THE RECORD OF DECI SI ON

SI TE NAMVE AND LOCATI ON

Madi son Metropolitan Sewerage District Lagoons
Madi son, Wsconsin

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment represents the selected renmedy for the Madi son Metropolitan Sewerage District Lagoons
Site, Madison, Wsconsin, which was chosen in accordance with the Conprehensive Environmental Response
Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and Reauthorization
Act of 1986 (SARA) and, to the extent practicable, the National Ol and Hazardous Substances Pol | ution

Conti ngency Plan (NCP).

This decision is based upon the contents of the adninistrative record for the Madi son Metropolitan Sewerage
District Lagoons Site

The State of Wsconsin has indicated their intent top concur with this Record of Decision. Their letter of
concurrence is in process and will be attached to the Record of Decision when executed

ASSESSMENT OF THE SI TE

Actual or the threatened rel eases of hazardous substances fromthe site, if not addressed by inplementing the
response action selected in the Record of Decision (ROD), may present an inmnent and substantia
endangernent to public health, welfare, or the environment.

DESCRI PTI ON OF THE REMEDY

This final renedy addresses renediati on of sludge containi ng hazardous substances by installation of an
in-place vegetative/soil cover in order to mnimze potential exposure to |agoon sludge by human and
ecol ogi cal receptors.

The major elenents of the renedy include

! Construction of intra-lagoonal dikes in order to segregate sludge with polychlorinated bi pheny
(PCB) concentrations equal to or exceeding 50 parts per mllion (ppm

Pl acement of geotextile layer and |ightweight soil cover;

Seeding with appropriate vegetative growh; vegetative cover and integrity of all dikes; and

Continuation of the institutional controls described for alternative RA-2.
STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environnment, conplies with Federal and State
requirenents that are legally applicable or rel evant and appropriate to the renmedial action, and is cost
effective. This remedy utilizes permanent solutions and alternative treatnent technol ogies to the naxi num
extent practicable. However, because treatnent of the principal threat at the site was not found to be
practicable, this remedy does not satisfy the statutory preference for treatnment as a principal elenment of
the remedy. The large volunme of material containing relatively low levels of contam nation and the fact that
there are no on-site hot spots that represent the najor sources of contam nation preclude selecting a renedy
in which the contam nant of concern could be excavated and treated effectively.



Because this remedy will result in hazardous substances renai ning on site above heal th-based | evels, a review
will be conduct five years after comrencenment of renedial action to ensure that the renedy continues to
provi de adequate protection of human health and the environnent.
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SUMVARY COF REMEDI AL ALTERNATI VE SELECTI ON
MADI SON METRCPCLI TAN SEVERAGE DI STRI CT LAGOONS SI TE
MADI SON, W SCONSI N

I.  SITE NAME, LOCATI ON AND DESCRI PTI ON

The Madi son Metropolitan Sewerage District (MVBD) Lagoon Site consists of two sludge |agoons that are | ocated
adj acent to the treatnment plant facilities, south of the city of Mdison in Dane County, Wsconsin. The

|l agoons are referred to as Lagoon 1 and 2. Figure 1 depicts the orientation of the sludge | agoons with
regard to the overall MVBD plant.

Lagoon 1 is divided by several cross-dikes (Figure 2) and covers an area of approximately 52 acres. Three
dikes run in a north-south direction, effectively dividing Lagoon 1 into four subsections. The easternnost
of these four sub-sections is terned Lagoon 1B and the rest, (the three westernnost sub-sections) Lagoon 1A
Lagoon 1B is further subdivided into four sections by three dikes that run in an east-west direction. Al

sl udge and a portion of the underlying peat have been renoved from Lagoon 1B and a portion of Lagoon 1A
(i.e., the first sub-section i nmedi ately adjacent to, and west of Lagoon 1B). Al naterials were sanpled and
anal yzed for PCBS during the renoval process to ensure conpliance with applicable requirenments, and
beneficially reused in MVBD s sludge recycling program Sludge with PCB concentrations |ess than 50 ppmare
used in the recycling program The water level is maintained in the cleaned out sections of the Lagoon in
order to control weed grow h.

Lagoon 2 covers an approximate area of 86 acres and is divided into three sections by two earthen di kes that
run in an approxi mately northeasterly-southwesterly direction (Figure 2). The westernmost third is terned

Lagoon 2A while the eastern two-thirds are collectively termed Lagoon 2B. Sludge with PCBS greater than or
equal to 50 ppmis contained wthin Lagoon 2A and portions of Lagoon 2B.

Surface waters that border the | agoons include N ne Springs Creek, an old drainage ditch (referred to as the
North Ditch), which is a forner effluent channel for the treatnent plant, and several other drainage ditches
that flowinto Nine Springs Creek. N ne Springs Geek flows along the south and east borders of Lagoon 2.
The creek flows into the Yahara River. The old drainage ditch borders the northern sides of both | agoons and
connects with Nine Springs Creek near the northeastern corner of Lagoon 2. Wtlands, farns, parks, and
open-space | and exi st imediately to the north, east, and south of the |agoons as shown on Figure 1. Land
use to the northwest of the sludge |agoons is both commercial and industrial while to the west and sout hwest,
land use is primarily residential.
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I'l.  SITE BACKGROUND

MVBD has operated the Nine Springs Wastewater Treatnent Plant (Nine Springs Plant) since 1933. 1In 1942, a
52-acre sludge | agoon (Lagoon 1) was constructed by MVBD. This |agoon was constructed in a nmarsh area to the
east of the Nine Springs Plant with the di kes being constructed of inported fill nmaterial. By the m d-1960s,
as Lagoon 1 began approaching its sludge capacity, MVBD constructed a second 86-acre | agoon (Lagoon 2) to the
east of Lagoon 1. The dikes for Lagoon 2 were constructed of dredged surface soil and peat, obtained fromthe
area of construction.

In April 1970 a portion of the north dike of Lagoon 2 collapsed and approxinmately 85 nillion gallons of
| agoon contents was rel eased into the adjacent ditch. The dike was subsequently repaired. In Novenber 1973,



di ke subsi dence occurred along the south side of Lagoon 2. Following repair of the south dike, MVBD curtailed
active use of Lagoon 2. Details of the dike failure and subsidence and results of investigation of the
rel ease are included as appendi x 1A of the Remedial |nvestigation (R).

A Facilities Plan, prepared during the md-1970s in accordance with Section 201 of the Federal Water

Pol lution Control Act of 1972, recommended reuse of the sludge by beneficially recycling the material to
agricultural land. The plan considered renoval of all sludges fromlLagoon 2 and a portion of Lagoon 1, with
t he subsequent return of these areas to their natural state. The plan included use of the western portion of
Lagoon 1 for wi nter storage of sludge and sl udge dewatering.

The Facilities Plan included the sludge recycling programthat is currently referred to as the Metrogro
program During devel opnent of the sludge recycling program as part of a sludge nonitoring sanpling effort,
PCBS were detected in the sludge | agoons. The sludge nonitoring programwas subsequently nodified to include
routi ne anal ysis for PCBS.

In 1982, analysis of a sludge sanple fromthe | agoons first showed the presence of PCBS at a dry wei ght
concentration exceeding 50 ppm The 50 ppm PCB | evel represents the upper concentration limt for |and
application under the Toxic Substances Control Act (TSCA). Further sanpling reveal ed that other areas of the
| agoon system cont ai ned sludge with PCB concentrati ons above 50 ppm

Bet ween 1983 and 1986, U.S. EPA acting under the Conprehensive Environmental Response, Conpensation and
Liability Act of 1980 (CERCLA) evaluated the |agoons for potential inclusion on the National Priorities List
(NPL). On the basis of these evaluations the site was placed on the NPL in February 1990. Under an

Adm ni strative Order on Consent issued Septenber 24, 1992 MVBD has undertaken a Renedi al
Investigation/Feasibility Study (RI/FS) for the site.

During the spring and summer of 1991, cleanout/closure activities were conducted in Lagoon 1B. Three cross
di kes were constructed to aid in the renoval of sludge and peat. Al sludge and a portion of the peat

underlying the sludge, were renmoved from Lagoon 1B. The sl udge, which had PCB concentrations |ess than 50
ppm was recycled to agricultural lands and the peat was used as a soil conditioner on | ands owned by MVBD.

Lagoon 1A was used for the tenporary storage of currently produced sludge and continued to serve this
function until construction of new tank storage facilities was conpleted at the end of 1993. Two cross-dikes
were constructed in Lagoon 1A during 1992 and 1993 to aid in cleanout/closure activities in a portion of the
Lagoon. dosure of an approxi mately 10-acre portion at the east end of Lagoon 1A was conpleted in m d-1993.
A water cover is maintained over the closed portions of Lagoon 1A to control week grow h.

Closure of additional portions of the |agoons was tenporarily halted in 1994 in response to a request by
United States Environmental Protection Agency (U S. EPA) to stop |land application of all |agooned sl udge
until EPA had an opportunity to review avail able informati on and determni ne the consi stency of |and
application relative to response actions taken under the Superfund Program 1In a letter dated March 28,
1995, U S. EPA withdrewits restriction of |and application of |agoon sludge contai ning PCBS at
concentrations less than 50 ppm (i.e., Lagoons 1A and portions of Lagoon 2B), stating that this action would
not be inconsistent with future response actions at the site. Lagoon 2B cl eanout and closure will be
perforned in those portions of Lagoon 2B that contain PCBS bel ow 50 ppm begi nning in 1997.

The future land use of the MVBD | agoons is expected to remai n unchanged. The | agoons are no | onger receiving
sludge fromthe treatnent plant, and sludge is gradually being renmoved from sone of the |agoons for use in
the land application program Residential and/or commercial devel opnent of the areas i mediately adjacent to
the lagoons is not anticipated. This is because nost of the | and surroundi ng the | agoons is wetlands, and is
consi dered part of the Dane County Environnental Corridor.

Regi onal Geol ogy
The MVBD Site is located in the Eastern Ridge and Low ands Provi nce physiographic region. daciation

resulted in the formati on of numerous kettle | akes and disruptions of pre-glacial drainage, thereby creating
mar shl ands. The geol ogic profile generally consists of marsh and | acustrine units (peat, narl, clay, and



silt) followed by interbedded glacial units of lacustrine clay and silt, outwash (sand and gravel), and till
(silty sand with gravel) deposits. The Canbrian bedrock beneath the site is Sandstone. Underlying the
Canbri an bedrock is Precanbrian crystalline rock.

The bedrock depth bel ow ground surface in the general vicinity of the site varies fromless than 100 feet to
over 200 feet along the deepest parts of the preglacial valley. 1In closure proxinity to the site, well |ogs
indicate that depth to bedrock is 95, 180, and 100 feet bel ow ground surface.

a. Regional Hydrogeol ogy

In the Madi son area, groundwater discharges to the |akes and the Yahara R ver. |n Dane County, groundwater
is released fromthe subsurface via springs and seeps into streans and | akes, as well as by
evapotranspiration and punpage. Wtland deposits may be saturated, but are not a source of potable water for
wells in Dane County. The glacial deposits, including outwash and alluvium norainal deposits, glacial |ake
deposits, and undifferentiated gl acial deposits yield varying quantities of water to wells, dependi ng upon
the location and lithol ogy of the deposit. The deposits of drift, outwash and alluviumin the Yahara River
vall ey provide a thick reservoir for ground water. The Canbri an sandstone bedrock is a single water-yielding
unit. Even though there are hydraulic interconnections between the Canbrian sandstone units, there are

wat er- yielding zones that may be perched, or partially confined due to heterogeneities in the rock such as
shal e beds and preferential perneability zones. The Canbrian sandstones formthe principal aquifer and

provi de the maj or source of ground water for wells in Dane County.

In some areas, unconfined aquifer conditions exist. |In other areas of eastern Dane County, ground water is
partially confined by glacial till. Underlying the Canbrian bedrock are Precanbrian crystalline rocks which
are not water yielding, and formthe base of the groundwater reservoir in Dane County.

The regional flowin the vicinity of the site is fromwest to east towards the Yahara R ver system The
ground-water potentionetric surface reflects topography, with deep water |evels under hills and shall ow
levels in the valleys.

The potentionetric surface for ground water in the unconsolidated deposits is generally related to

t opogr aphy, but due to the potential for disconnected units and/or short ground-water flow paths, the
ground-water flow directions may be nore localized than those of the bedrock aquifer. Wth no punpage, the
site is a natural discharge area for regional ground-water flow, in both the unconsolidated and bedrock
units. The ground water discharged in the Madison area is derived solely fromthe Yahara Ri ver ground-water
basin. In Dane County, novenment of ground water under natural conditions is extrenely slow, so that novenent
of a fewtenths of a foot per day is common.

b. Local G ound-VWater Use

There are two nunicipal wells upgradient of the MVBD Site. These wells provide water for the Cties of

Madi son and Monona (see Figure 1). The Gty of Minona Wll No. 3 is located at the corner of Raywood Road
(now known as South Towne Drive) and H ghways 12 and 18 approxi mately 3,600 feet north-northwest of the site.
the second well, Cty of Madison Well No. 5, is located approximately 1,300 feet west of the site. This well
is drilled to a total depth of 827.9 feet.

Two private wells were identified within 500 feet of the site. The wells are |ocated upgradient fromthe
| agoons, to the south of Lagoon 1A

I11.  SUMVARY CF SI TE CHARACTERI STI CS

Investigative activities undertaken at the Site since 1990 include the phased R, followed by a resanpling of
Lagoon 2B that was requested by the EPA. Sumaries of both activities are provided bel ow

Remedi al | nvestigation Sumary

The Rl sanpling was initiated in Cctober 1990, using a phased approach involving an initial Prelimnary Field



Investigation (PFl), and a nore focused Conprehensive Field |Investigation (CFl).

During the PFl, sludge cores and supernatant were collected fromthe | agoon system and anal yzed for
constituents on the Target Conpound List (TCL) and Target Analyte List (TAL), plus 30 (+30) other tentatively
identified organic conmpounds (TICs). The sludge cores were al so anal yzed for total organic carbon (TCO),
total solids (TS), total volatile solids (TVS), and particle size distribution. Tenperature, pH and
conductivity were determined for the | agoon supernatant.

During the CFl, sludge, underlying | agoon peat, nearby surface waters, ground water, and nearby stream
sedi nents were sanpl ed. These sanpl es were sel ectively anal yzed, as appropriate, for conbinations of the
i ndi vi dual paraneters analyzed during the PFI. The results of these sanpling efforts were presented and
evaluated in the draft Rl Report subnmitted to EPA in January 1992. the PFlI and CFl collectively, have
subsequently been referred to as the Phase | RI.

In response to EPA request, additional sanpling of Nine Springs CGreek and North Ditch sedinment, soil from
wet | ands north and south of the | agoons, and ground water fromthree new wel | / pi ezoneter clusters was
conducted. The creek and ditch sedinents, and wetland soils were anal yzed for PCBS, TOC, and TAL
constituents. Summary results are shown in Table 1. Goundwater sanples were anal yzed for TCL pesticide
compounds and for PCBS. No PCBS or pesticides were detected in these sanpl es

As discussed in the final RI Report, sanpling results indicate that ground water is not affected by the

| agoon sl udge constituents because the range of up gradient (background) concentrations are generally
conparabl e to those reported in ground-water sanples obtained fromdown gradient |ocations. The R results
al so indicated that the sludge | agoons have not affected either the wetland soils (Table 2) adjacent to the
site or the surface water (Table 3) of Nine Springs Creek or the North Ditch. Simlarly, the R inorganics
results did not indicate any apparent site-related inpacts on sedinments in N ne Springs Creek, and the
sources(s) of organics to the sediment could not be determ ned, due to infrequent detection and | ow
concentrations. Additional details concerning these sanpling prograns and results are provided in the R
report.



TABLE 1

I norgani ¢ Anal ytes in G ound-Water Sanples

| nor gani ¢
Anal yt es

Al um num
Arseni c
Bari um
Beryllium
Cal ci um
Chrom um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sel eni um
Sodi um
Vanadi um
Zi nc

Not es:

ND Not det ect ed

bserved Range,

Unfiltered
ND - 68.6
ND - 0.0253
B- 1.01
20.7 - 684
ND - 0.101
ND - 0. 207
0.287J - 97.2
B - 0.0261
10.7 - 188
0.0846 - 3.18 0.
ND - 0.00028
ND - 0.114
B - 16.4
ND - 0.0203
13.6 - 153
ND - 0.180
BQ - 0.530

SDL Sanmpl e detection limt

Notes (cont'd)

-- Al l

J

B

NA Not avail abl e
R

BQL

CRDL

| DL

ppm

Filtered

ND
ND - 0.025
ND
18.6 - 171
ND
ND
ND - 0.230J
9.43 -
0688 -

87.4
1.18

values are either estimated or reported as not detected
Data estinated as a result of validation
Concentration between CRDL and | DL

Data rejected as a result of validation
Bel ow sanpl e quantitation limt
Contract Required Detection Limt
I nstrunment Detection Linit

No.

SDL/ Tot al

Unfiltered

5/ 6
2/6
2/6
0/6
6/ 6
2/ 6
0/6
2/6
6/ 6
2/6
6/ 6
6/ 6
2/6
2/ 6
2/ 6
1/6
6/ 6
2/6
2/6

Anal yzed

of Sanpl es Exceeding the

Filtered

0/ 6
1/6
0/6
0/ 6
6/ 6
0/ 6
0/ 6
0/ 6
1/6
0/ 6
6/ 6
6/ 6
0/6
0/ 6
0/ 6
0/ 6
6/ 6
0/ 6



TABLE 2

I norganic Analytes in Wetland Soil Sanples

| nor gani ¢
Anal yt es

Al um num
Arseni c
Bari um
Cal ci um
Chrom um
Copper
Iron

Lead
Magnesi um
Manganese
N cke

Sel eni um
Vanadi um
Zi nc
Cyani de

Not es

Al

*5g8-°38;

North Wetl and Soi

Cobserved Range

(ppm
2,580 - 5,470
B- 9.9
B - 153
18, 300 - 206, 000
B - 94
6,440 - 14,500
10.3J - 90.0J
B - 5.090
88.1 - 540
ND
ND, R
22.1J - 80.6J
ND - 0.98

No. of Sanpl es
Exceedi ng t he
SDL/ Tot al

Anal yzed

5/5
1/5
1/5
5/5
1/5
0/5
5/5
5/5
1/5
5/5
0/5

NA

0/5
5/5
3/5

Sout h Wet | and Soi

Coserved Range

(ppm
4,410 - 16, 300
B- 8.8
B - 206
10, 600 - 22, 400
B - 109
B- 15.7
6,180 - 23,100
26 5J 57.3J
B - 4,350
207 - 645
ND - 17.2
BJ, R
B- 41.1
48.7J - 99.6J
0.33 - 0.69

val ues were either estimated or reported as not detected
Not detected

Not avail abl e

Concentration between the CRDL and | DL
Data estinmated as a result of validation
Sanpl e Detection Limt
Contract Required Detection Limt
Instrument Detection Limt
Data rejected as a result of validation

(backgr ound)

No. of Sanples

Exceedi ng the
SDL/ Tot a
Anal yzed

4/ 4
2/ 4
3/4
4/ 4
3/4
2/ 4
4/ 4
4/ 4
3/4
4/ 4
1/ 4
NA
2/ 4
4/ 4
4/ 4



VETLAND SO L SAMPLI NG RESULTS FOR PCBS AND TOC (PHASE I 1)

Locati on N. Wt | ands N. Wet | ands N. Wt | ands N. Wetl ands N. Wt | ands S. Wetl ands S. Wetl ands S. Wetlands S. Wt ands

Sanpl e No. VWAMDO1S VWAMDO2S VWAMDO3S VWNMDO04S VWAMDO5S WEMDO6S WBEMDO7S WEMDO8S WEMDO9S

Sanpl e Date 5/ 20/ 93 5/ 20/ 93 5/ 19/ 93 5/ 19/ 93 5/ 19/ 93 5/ 20/ 93 5/ 20/ 93 5/ 20/ 93 5/ 20/ 93

Sanpl e Segnent (I1) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5

Sedi nent Depth (I1) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

PCBS (nu/ kg)

Correction Factor 2.4 4.7 6.9 4.7 9.2 2.9 2.2 3.4 6.0
CRQL

Arocl or 1016 0.05 U U U U U U U U (Y U

Arocl or 1221 0. 05 U U U U U U U U (Y U

Arocl or 1232 0. 05 U U U U U U U U (Y U

Aroclor 1242 0.05 U U U U U U U U (Y U

Arocl or 1248 0.05 U U U U U U U U (Y U

Arocl or 1254 0. 05 U U U U U U U U (Y U

Arocl or 1260 0. 05 U U U U U U U U (Y U

Total PCBS U U U U U U U U (Y U

TOC

% TOC 21.3 31.4 36.4 26.4 34.8 18.8 12.0 29.2 (28.3) 43.7

Not es:

U Not detected. The sanple specified quantitation can be determined by multiplying the CRQL by the sanple correction factor

()

R
TCC

Duplicate anal ysis
Contract Required Quantitation Limt
Total Organic Carbons



TABLE 3

I norgani c Anal ytes in Surface Water Sanples

| nor gani ¢ Ni ne Springs Creek Surface Water North Ditch Surface Water
Anal yt es
Coserved Range, No. of Sanples Cbserved Range, No. of Sanpl es
ppm (i ncluding Exceedi ng t he ppm (i ncl udi ng exceeding the
backgr ound) SDL/ Tot al backgr ound) SDL/ Tot al
Anal yzed Anal yzed
Al um num 0.536 - 0.735 4/ 4 ND - 0.632 2/ 3
Arseni c 0.0011 - 0.0025 4/ 4 0.0032 - 0.0039 3/3
Bari um -- 0/ 4 0. 00635 - 0.007 3/3
Cal ci um 68.6 - 70.2 4/ 4 84 - 112 3/3
Iron 1.07 - 1.68 4/ 4 0.73 - 5.5 3/3
Lead ND - 0.0084 2/ 4 ND - 0.0041 1/3
Magnesi um 33.4 - 35 4/ 4 36 - 44.6 3/3
Manganese 0.128 - 0.19 4/ 4 0.26 - 0.305 3/3
Sodi um 13.6 - 15.2 4/ 4 29.6 - 41.3 3/3
Zinc 0.0317 - 0.048 4/ 4 0.03 - 0.044 3/3
Cyani de ND - 0.06 1/ 4 ND - 0.07 1/3

Not es:

-- Al values are either estimated or reported not detected.
ND Not Det ect ed.

SDL Sampl e Detection Limt.

SURFACE WATER SAMPLI NG RESULTS FOR PCBS

Locati on NS Ceek NS Ceek NS Ceek NS Ceek N Dtch N Dtch N Dtch

Sanpl e No. NSW02S NSW03S NSW05S NSW08S NDW10S NDW14S  NDW16S

Sanpl e Date 4/ 30/ 91 4/ 30/ 91 4/ 30/ 91 4/ 30/ 91 4/30/91  4/30/91  4/30/91

PCBS (l1g/L)

Correction Factor 1.0 1.0 1.0 1.0 1.0 (1.0) 1.0 1.0
CRQL

Arocl or 1242 0. 05 U U U U u (Vv U U

Arocl or 1254 0. 05 U U U U u (Y U U

Arocl or 1260 0.05 U U U U u (Y U U

Total PCBS U U U U u (Y U U

Not es:

() = Duplicate analysis

CRQL = Contract Required Quantitation Limt

U = Not detected. The sanple specific quantitation limt can be determined by nultiply the CRQL by the

sanpl e correction factor.



Lagoon Sl udge

During the Phase | R, a total of 35 sludge core sanples and five surficial sludge sanples (0 to 6 inches)
were col |l ected and anal yzed for TCL/ TAL+30 constituents (Table 4). Although sludge sanples were coll ected
fromthroughout the | agoon systemand prior to the construction of sonme of the currently-existing

cross-di kes, the only sludge data di scussed here are chem cal concentrations in Lagoon 2A. This is due to
the fact that sludge in Lagoon 2A has PCB concentrati ons above 50 ppm which are regul ated under TSCA. The
sl udge in Lagoon 1A and nost of Lagoon 2B neets all the criteria for beneficially recycling to agricultural
land, consistent with U S. EPA Standards (40 CFR 503) and the State of Wsconsin (NR 204) sewage sl udge
managenent regul ations. Consistent with the regulations, U S. EPA (1995a) granted official approval for
beneficial recycling of Lagoon 1A sludge and Lagoon 2B sludge followi ng further sanpling. The subsequent
sanpling for Lagoon 2B indicated that nost of the sanples (20 out of 27) had PCB concentrations bel ow 50
ng/ kg. Sludge fromthese |ocations will be renoved and | and-applied as appropriate. Sludge fromthe
remai ni ng seven locations will be isolated within an extension of the Lagoon 2A dike. Results of this
sanpling are included in a letter report to U S. EPA dated April 16, 1996

Cl eanout/cl osure operations are currently being conducted in Lagoon 1A, with a schedul ed conpl eti on date of
Decenber 31, 1997. deanout/closure operations in Lagoon 2B will begin in 1997-1998.

The frequency of detection and range of detected concentrations for chenicals of concern in sludge from
Lagoon 2A are presented in Table 3-1. Inorganic constituents were detected in Lagoon 2A sludge at varying
concentrations. Several volatile organic conpounds were also detected in sludge from Lagoon 2A, including
acetone, carbon disulfide, 2-butanone, benzene, toluene, chlorobenzene, ethylbenzene, xylenes, and

1, 2-di chl oroet hene. (One semivolatile organi c conpound [ bi s(2-ethyl hexyl)phthal ate] al so was detected in
Lagoon 2A sludge. Two pesticide organics (4,4'-DDE and 4,4'-DDD) were detected in Lagoon 2A. PCBS were
detected in each of the sludge sanples fromLagoon 2A, with a maxi mumtotal PCB concentrati on of 170 ng/ kg.

Lagoon Peat

Fol | owi ng sl udge renoval from Lagoons 1Bl to 1B4, 32 peat sanples were collected. Sanple |locations were
distributed on a grid pattern, and the upper 2-inch segnents of peat were analyzed for PCBS. In addition,

ei ght of the peat sanples were anal yzed for inorganics and conventional parameters such as pH and tota
solids. Follow ng sludge renoval from Lagoon 1A3, 15 sanples were collected along a grid pattern. Each of
the 15 sanples was anal yzed for total PCBS, and four of the sanples were anal yzed for various inorganic
constituents. A summary of the conbi ned post-sludge-renoval peat data for Lagoons 1Bl to 1B4 and Lagoon 1A3
and identification of the chem cals of concern are presented in Table 5. The inorganic constituents were
generally detected in each of the peat sanples at concentrations an order of magnitude |ower than those
detected in previous sludge sanples fromthe [ agoon area. Dry weight total PCB concentrations detected in
the peat range fromnot-detected (<0.5 nmg/kg) to 3.1 ny/kg.



TABLE 4

I norgani c Anal ytes in Sludge Sanpl es

Lagoon 1 Sl udge Lagoon 2 Sl udge
No. of No. of
Sanpl es Sanpl es
Exceedi ng Exceedi ng
I nor gani c NSSS (oserved Gbserved Range, t he Coserved Range, t he
Anal yt es Range (ppm ppm SDL/ Tot al ppm SDL/ Tot al
Anal yzed Anal yzed
Al um num NR 2,540 - 6,430 717 2,900 - 8,600 13/ 13
Ant i mony NR ND - 7.2 2/7 ND 0/ 13
Arsenic 0.3 - 316 ND - 14.2 6/ 7 ND - 18.3 10/ 13
Bari um NR 414 - 1,170 717 296 - 1,540 13/ 13
Beryl | i um 0.1- 3.9 ND 0/ 7 ND - 4 1/ 13
Cadmi um 0.7 - 8,220 8.3 - 35.7 717 13 - 50.3 13/ 13
Cal ci um NR 38,400 - 82,600 717 26,600 - 78,700 13/ 13
Chr om um 2.0 - 3,750 229 - 736 717 152 - 1,030 13/ 13
Iron 9.4 - 1,670 155 - 786 717 138 - 626 13/ 13
Magnesi um NR 183 - 451 717 152 - 534 13/ 13
Mer cury 0.2 - 47 9 - 32.8 717 9 - 34 13/ 13
N ckel 2 - 976 ND - 76.3 37 ND - 75.2 4/ 13
Sel eni um 0.5 - 70 ND - 6.0 37 ND - 13.4 4/ 13
Si |l ver NR 61 - 200 717 45.7 - 216 13/ 13
Zinc 38 - 68,000 1,090 - 3,590 717 672 - 3,700 13/ 13
Cyani de NR ND - 3.8 6/7 ND - 8.97 12/ 13
Not es
SDL Sanpl e detection limt.
ND Not detected
NR Not reported

NSSS data from 1990 Nati onal Sewerage Sl udge Survey (Bl ack & Veatch, 1991)
The NSSS data represents sludge inorganic constituent ranges reported during the survey, and do not represent
regul atory standards



Vol atil e Organi ¢ Conpounds in Sl udge Sanpl es

Lagoon 1 Sl udge Lagoon 2 Sl udge
Vol atile Organic
Conpound Coserved No. of Sanples Chserved Range. No. of Sanples
Range. ppm Exceedi ng t he ppm Exceedi ng the
SQ./ Tot al SQ./ Tot al
Anal yzed Anal yzed
Met hyl ene Chl ori de ND - 0.086B 1/7 ND - 0.10B 1/ 13
Acet one BQL - 5.6B 6/7 0.66 - 5.1B 13/ 13
Carbon Disul fide ND - 0.14 17 ND - 0.088 3/13
2- but anone ND - 1.2 4/ 7 0.062 - 1.0 13/ 13
Benzene -- 0/7 ND - 0.112 2/ 13
Tol uene BQL - 0.72B 5/7 BQL - 7.8B 10/ 13
Chl or obenzene BQL - 0.24 37 ND - 0.19 4/ 13
Et hyl benzene BQ - 0.33 2/7 ND - 0.57 5/ 13
Xyl enes (total) 0.17 - 1.9 717 ND - 1.6 10/ 13

Not es:

-- Al values are either estimated or reported as not detected.
ND Not detected.

B Found in bl ank of the sanple result noted.

BQ Below the sanple quantitation limt.

SQ Sanple quantitation limt.

Pesticides in Sl udge Sanpl es

Pesti ci des Lagoon 1 Sl udge Lagoon 2 Sl udge
Gbserved Range, No. of Sanples observed Range, No. of Sanples
ppm Exceedi ng the ppm Exceedi ng the
SQL/ Tot al SQL/ Tot al
Anal yzed Anal yzed
4, 4' DDE -- o/7 ND - 0.2 4/ 13
4, 4' DDD -- 0/7 ND - 0.28 2/ 13
Not es:

SQ Sanple quantitation limt.
-- Al values are either estinmated or reported as not detected.
ND Not det ect ed.



SLUDGE CORE SAMPLI NG RESULTS FOR PCBS TS, TVS, AND TCOC

Sanpl e No.
Sanpl e Date
Total Sludge Depth (ft):

Sl udge Depth Sanple (ft):

PCBS (ng/ kg)
Correction Factor
Arocl or 1242
Aroclor 1254
Arocl or 1260
Total PCBS

SUPPLEMENTAL PARAMETERS

% TS

% TVS

% TOC

Sanpl e No.

Sanpl e Date

Total Sludge Depth (ft):

Sl udge Depth Sanpled (ft):

PCBS ( g/ kg)
Correction Factor
Arocl or 1242
Aroclor 1254
Arocl or 1260
Total PCBS

SUPPLEMENTAL PARAMETERS
% TS

% TVS

% TCC

0. 025
0. 025
0. 025

0. 025
0. 025
0. 025

L2S001C
11/ 12/ 90
2.7
0-2.7

96.0

5.8
J
U
5.8T

8. 65
60. 89
28. 02

L2S007C
2/ 26/ 91
7.0
0-7.0

187.1

60.0
U
U

60.0

12.0
62.5
31.41

L2S002C
11/ 13/ 90
1.8
0-1.8

192.0

10.0
J
U
10. 0T

4.08
63. 26
26.78

L2S008C
2/ 28/ 91
5.5
0-5.5

300.5

110.0
U
U

110.0

13.3
N A
27.94

L2S003C
11/13/90
2.0
0-2.0

96.0

3.4
J

U

3. 4T

5.19
66. 01
27.58

L2S008S
3/5/91
5.5
0-2.0

108. 8

39.0
U
U

39.0

N A
N A
29.77

L2S004C
11/ 13/ 90
3.8
0-3.8

L2S009C
2/ 26/ 91
1.0
0-1.0

128.1

50.0
U
U

50.0

19.5
N A
24.29

L2S005C
11/ 13/ 90
3.1
0-3.1

192.0

14.0

14.0

3.01
68. 51
31.51

L2S010C
2/ 26/ 91
3.0
0-3.0

177.8

65.0

65.0

15.9
N A
32.71

L2006C
11/ 13/ 90
2.0
0-2.0

192.0

9.47
61.12
24.56

L2S011C
2/ 26/ 91
3.5
0-3.5

23.0

e C

17.3
56. 2
27.61

L2S011S
3/5/91
3.5
0-2.0

219.6

46.0
U
U

48.0

N A
N A
32. 88



Sanmpl e No.

Sanpl e Date

Total Sludge Depth (ft):
Sl udge Depth Sanpled (ft):

PCBS ( g/ kg)
Correction Factor
Arocl or 1242
Arocl or 1254
Arocl or 1260
Total PCBS

SUPPLEMENTAL PARAMETERS

% TS

% TVS

% TOC

Sanmpl e No.

Sanpl e Date

Total Sludge Depth (ft):

Sl udge Depth Sanpled (ft):

PCBS ( g/ kg)
Correction Factor
Arocl or 1242
Arocl or 1254
Arocl or 1260
Total PCBS

SUPPLEMENTAL PARAMETERS
% TS

% TVS

% TOC

0. 025
0. 025
0. 025

0. 025
0. 025
0. 025

L2S012C
2/ 26/ 91
4.0
0-4.0

171.5

52.0

52.0

11.7
N A
21.92

L2S019C
2/ 28/ 91
4.0
0-4.0

200.0 (40.)

16. 4 (16.2)

7.85
69.6
33. 53

L2S013C L2S014C  L2S015C
2/ 26/ 91 2/26/91  2/27/91
4.0 5.0 4.5
0-4.0 0-5.0 0-4.5

147.8 419.6 (365.0) 167.5

49.0 170.0 (120.0) 36.0
U U (v U
U U (v 4.3
49.0 170.0 (12.0) 42.3
13.5 14.3 (11.0) 11.9
58.9  60.4 (60.7) N A

26.38 30.57 (30.41) 26.53

L2S020C L2S021C  L2S022C
2/ 25/ 91 2/26/91 2/ 26/91
3.7 2.8 5.0
0-3.7 0-2.8 0-5.0

355.6 246.8 (244.8) 16.7

33.0 53.0 (43.0) 5.5
9.0 U (v U
U U (U 0.44
42.0 53.0 (43.0) 5. 94
9.29 8.13 (8.17) 5.99
70.4  NA (NA 77.1

41.81 38.61 (26.36) 40.66

L2S015S
3/5/91
4.5
0-2.0

243.0

69.0

69.0

N A
N A
26. 60

L2S023C
2/ 28/ 91
2.5
0-2.5

10.8

L2S016C
2/ 27/ 91
4.0
0-4.0

162. 9

57.0

57.0T

15. 4
56.9
28. 37

L2S024C
2/ 28/ 91
2.0
0-2.0

13. 80
N A
42.50

L2S017C
2/ 27/ 91
3.5
0-3.5

179.9

47.0

47.0

11.1
61.3
26. 69

L2S025C
2/ 28/ 91
3.0
0-3.0

12. 2

8.19
N A
42.76

L2S018C
2/ 27/ 91
1.0
0-1.0

129.9

L2S026C
2/ 28/ 91
3.0
0-3.0

2.4

9.48
78.5
44.11



Lagoon Super nat ant

During the PFl, an unfiltered conposite supernatant sanple was taken from Lagoon 2. The sanple was a
conmposite of five individual grab sanples. Sanples were anal yzed for TCL/ TAL+30 constituents. These results
are presented in Table 6.

Several inorganic constituents were detected in supernatant from Lagoon 2, with concentrations generally in
the low Ig/L (ppb) to ng/L (ppm) range. Volatile organic conpounds sem vol atile organi c conpounds, and
pesticides were not detected in supernatant sanples fromthe | agoon. The total PCB concentration for Lagoon 2
supernatant was 0.0024 ng/L.

Sedi nent s

Sedi nent sanples were taken fromthe North Ditch during both Phase | and Phase Il of the RI. At each sanple
| ocation, three discrete grab sanples were collected fromthe upper six inches of sedinment, at |ocations
equal | y spaced across the streamor ditch. These discrete sanples were then conbined into a representative
conposite. At the center location, a deeper sanple of the sedinent, below six inches, was also collected.
Five of the 16 deeper sanples were further divided into two separate sanples. Al sanples were anal yzed for
PCBS and TAL constituents.

A total of eight discrete surficial (upper six inches) sedinent sanples were collected fromthe North Ditch

during the Phase Il Investigation (May 18 to 20, 1993). O these, three sanples were collected from upstream
locations in the North Ditch (i.e., west of the NNne Springs Plant). Al sedinent sanples were anal yzed for
PCBS, TCOC, and TAL constituents. Summaries of the Phase Il sedinment data and conparison to the

representative background concentrations for the North Ditch are presented in Table 7.

Except for calcium the inorganic constituents detected in the North Ditch were not significantly above
background and cal ciumwas only three tinmes the upstreamconcentrations. PCBS were detected in the North
Ditch with a maxi mumtotal PCB concentration of 0.44 ng/kg. However, PCBS also were detected in the North
Ditch upstream sanpl es at a nmaxi mum concentration of 1.85 my/kg. The PCB concentrations detected upstream
suggest that an up gradient source of PCBS exists and that the PCBS detected in the North Ditch may not be
entirely site related. Alternatively, however, the presence of PCBS in sedi ment sanpl es adjacent to the
Lagoons Site nmay have been due to a reported sludge rel ease during the 1970 dike failure. As such, and as
requested by U S. EPA PCBS are considered a chem cal of concern for sedinents in the North Ditch. Since
hi gher concentrations of PCBS were reported in upstream sedi ment sanples, the potential risks posed by
exposure to PCBS in North Ditch sedinents will be characterized and eval uated by conparison with risks
associ ated with upstream sedi ment PCB | evel s.



TABLE 5

I norgani c Anal ytes in Peat Sanples

I norgani c

Anal yt es

Al um num
Arseni c
Bari um
Cadm um
Cal ci um
Chrom um
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury
N cke

Sel eni um
Silver

Zi nc
Cyani de

No. of
Sanpl es
hserved Range Exceedi ng
ppm t he
SDL/ Tot al
Anal yzed
2,600 - 4,110 2/ 2
ND - 9.8 Y
77.7 - 546 2/2
ND - 16.9 7
29,500 - 46, 700 2/2
ND - 110 Ya
ND - 282 Y
4,170 - 9,320 2/ 2
ND - 488 Ys
ND - 7,510 Y
76.4 - 199 2/2
R- 18.3 1/1
ND - 33 Y2
ND - 4.4 Y2
ND - 60.5 Ya
48.4 - 1,390 2/ 2
ND - 1.76 Y5

Cbserved Range
ppm

5,050 - 7,240
ND - 0.7
81.7 - 1,010
ND - 27.3
25,000 - 46, 300
74.4 - 152
ND - 503
4,660 - 13,600
3.6 - 151
102 - 271
R

ND - 8.2

29.8 - 2,440

No. of Sanples
Exceedi ng t he
SDL/ Tot al

Anal yzed

3/3
1/3
3/3
1/3
3/3
3/3
1/3
3/3
3/3
0/3
3/3
N A
0/3
1/3
0/3
3/3
0/3



Vol atil e Organi ¢ Conpounds in Peat Sanples

Vol at i |
Conp

Met hyl en
Chl ori de

Acet one
2-But ano
Tol uene
Chl or obe
Xyl enes

Benzene

Lagoon 1 Peat

No. of Sanpl es
e Organic Cbserved Range Exceedi ng t he

ounds ppm SQ./ Total Anal yzed
e ND - 0.15B 1/4
2.4 - 4.5 4]/ 4
ne ND - 0.81B 3/4
BQL - 0.1B 1/ 4
nzene -- 0/ 4
(total) ND - 0.41 3/4
-- 0/ 4
Car bon Disul fide -- 0/ 4

Not es:

SQ

BQ
ND

Sanmpl e quantitation limt.

Lagoon 2 Peat

hserved Range

ppm

BQL - 0.15B
2.4 - 7.5B
BQL - 1.1
BQL - 0.218B
ND - 0.16
ND - 0.91
ND - 0.045
ND - 0.043

Al values are either estimated or reported as not detected.

Report in the blank of the sanple result noted.

Bel ow sanpl e quantitation limt.
Not detected.

No. of Sanples
Exceedi ng t he
SQL/ Tot al
Anal yzed

3/6

6/ 6
5/ 6
1/6
1/6
3/6
1/6

1/6



PEAT SAMPLI NG RESULTS FOR PCBS

Locati on: Lagoon 1A Lagoon 1A Lagoon 1A Lagoon 1A  Lagoon 2 Lagoon 2 Lagoon 2 Lagoon 2 Lagoon 2 Lagoon 2
Sanpl e No. L1ATOO6A L1ATOO6B  L1AATOO8A L1ATOO8B  L2TOO8A L2TO09B L2TO17A L2TO17B L2T020A L2T020B
Sanpl e Date 3/5/91 3/5/91 3/5/91 3/5/91 3/5/91 3/5/91 3/5/91 3/5/91 3/5/91 3/5/91
Total Sludge Depth (ft): 4.0 4.0 5.0 5.0 5.5 5.5 3.5 3.5 3.7 3.7
Sl udge Depth Sanpled (ft): 0-0.8 0.8-1.6 0-0.8 0.8-1.8 0-0.8 0.0-1.6 0-0.8 0.8-1.6 0-1.0 1.0-2.0
PCBS (nu/ kg)
Correction Factor 4.0 6.3 5.0 7.1 6.3

CRQAL
Aroclor 1242 0. 080 2.9 N A U N A 2.8 N A U N A U N A
Arocl or 1254 0. 160 1.5 N A U N A 1.0 M A U N A U N A
Arocl or 1260 0. 160 U N A U N A U N A U N A U N A
Total PCBS 4.4 N A U N A 3.5 N A U N A U N A
Not es:

N A = Not anal yzed.

U = Not detected. The sanple specific quantitation linmt can be determ ned by multiplying the CRQL by the sanple correction factor. Aroclor 1016, 1221, 1232, and 1248 were non-detect
for all sanples anal yzed.

CRQL = Contract Required Quantitation Limt.



TABLE 6

I norgani ¢ Anal ytes in Supernatant Sanples

I norgani ¢ Anal ytes bserved Range, ppm No. of Sanpl es Exceeding the
SDL/ Tot al Anal yzed

Al um num ND - 0.48 2/3
Arseni c ND - 0.0065 2/3
Cadm um ND - 0. 005 1/3
Cal ci um 39.7 - 49.8 3/3
Chrom um ND - 0.021 2/3
Copper ND - 0.068 1/3
Iron 0.85 - 2.08 3/3
Lead 0.012 - 0.021 3/3
Magnesi um 34.8 - 59.7 3/3
Mercury 0. 0003 - 0.003 3/3
N ckel ND - 0.048 2/ 3
Pot assi um 106 - 125 3/3
Silver 0.0014 - 0.014 3/3
Sodi um 185 - 218 3/3
Zinc 0.06 - 0.284 3/3
Cyani de ND - 0.163 2/3
Not es:
SDL Sanpl e detection limt.
ND Not det ect ed.

CONCENTRATI ONS OF TCL CONSTI TUENTS | N SUPERNATANT SAMPLES

Locati on: Lagoon 1 Lagoon 1 Lagoon 2

Sanpl e No.: L1APOO1C L1BPOO1C L2P001C

Sanpl e Date: 11/ 14/ 90 11/ 14/ 90 11/ 14/ 90

Vol atile Organics (ug/L)

Correction Factor: 1.0 1.0 1.0
CRQL

2- hexanone 10 J 78 U

Tol uene 5 J U U

PCBS (ug/L)

Correction Factor: 1.0 1.0 1.0

Arocl or 1242 0.5 0.96 0.78 2.4

Total PCBS 0.96 0.78 2.4

Not es:

CRQL = Contract Required Quantitation Limt.

J = Estinmated val ue.

U = Not detected. The sanple specific quantitation limt can be

determned by multiplying the CRQL by the sanple correction factor.



TABLE 7

I norgani c Anal ytes in Sedi nent Sanpl es

I nor gani c
Anal yt es

Al um num
Arseni c
Bari um
Cal ci um

Chr om um
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sel eni um
Silver
Vanadi um
Zi nc

Cyani de

Not es:

-- All

Coser ved
Backgr ound Range,
ppm (NSE023 - 25)

9,120
B
B
31, 800

30.8

B

13, 000
17.8J
11, 500
254

b

61. 6J
ND

NA Not avai |l abl e.

ND Not det ect ed.

B Concentration between the CRDL and | DL.
R Data rejected as a result of validation.
J Data estinmated as a result of validation.

val ues were either

N ne Springs Creek Sedi ment

Cbserved Range
ppm (i ncludi ng

backgr ound)
12, 500 6, 750 17,100
9.6 B 9.7
115 B 137
41,500 31,800 - 91, 900
37.7 29.5 46. 4
16.2 B- 22.2
14, 500 9,870 - 18,700
25.5J 9.3J 30.7J
15, 600 6, 440 15, 660
376 254 521
0.22 ND - 0.22

ND - R

30.9 B 39.2
77.8J 50.3 106
0.21 ND - 0.21

estimated or reported as not detected.

SDL  Sanple detection linmit.

CRDL Contract Regional

Detection Limt.

I DL Instrunent Detection Limt.

. of
Sanpl es
Exceedi ng

t he

SDL/ Tot al
Anal yzed

9/9
219
5/ 9
9/9

9/9
7/9
9/9
9/9
9/9
9/9
1/9
0/9
0/9
N A
0/9
5/9
9/9
2/9

North

bserved
Backgr ound
Range, ppm
(NDE017-19)

16, 800 - 23, 400
B- 11.3
B - 421
21,300 - 44,000

40.2J - 64.7J

55.4 - 91.1
27,500 - 39, 300
51.9 - 108
8,200 - 21, 400
548 - 678
1.5 - 3.4
B- 32.2
B - 2,160
ND,J - R
5.9 - 16.7
48.0J - 58.5
334J - 576
0.18 - 8.4

D tch Sedi nent

Obser ved
Range, ppm
(i ncl udi ng
backgr ound)

1,990 - 23, 400

B- 11.3
B - 421
21, 300 -
126, 000
6.8 - 64.7J
B- 911
5,600 - 39, 300
28.7 - 108
8,200 - 21,400
203 - 678
B- 3.4
ND - 32.2
B - 2,160
ND,J - R
ND - 16.7
B - 58.5
75.8 - 576
ND - 8.4

No. of
Sanpl es
Exceedi ng
t he
SDL/ Tot al
Anal yzed

8/8
2/8
5/8
8/ 8

8/8
6/ 8
8/ 8
718
8/8
8/ 8
718
3/8
1/8
N A
3/8
3/8
8/8
4/ 8



Bi ot a

In 1982, Wsconsin Departrment of Natural Resources (WDNR) perfornmed PCB anal ysis on carp collected from four
locations in Nne Springs Greek in the vicinity of the sludge | agoons. Carp are frequently used as

i ndi cators of bioaccurul ation due to their high lipid content and bottomfeedi ng habits, and are thus
considered to be maximal |y exposed to sedi nent constituents. Since carp are relatively non-mgratory and
long-lived, they are good indicators of site-specific constituent bioavailability. Total PCB (fillet
conposite) concentrations ranged fromless than 0.2 to 0.58 ng/kg

WDNR consi dered the PCB concentrations detected in the fish study to be representative of regional background
conditions (MvBD, 1983; 1985; 1990a). According to the U S. Fish and Wldlife Service (E sler, 1986), |ow
concentrations of PCBS are detected in fish fromal nost every najor river in the United States. As such, the
PCB concentrations detected in carp fromN ne Springs Creek are within the range of regional background PCB
concentrations for this species, and no chenicals of concern are identified in biota. A summary of regiona
carp PCB concentrations is presented in Section 2.1.6 of the Final R Report (BBL, 1994b).

A summary of chemicals of concern for all media is presented in Table 8
The approved R Report (January 1994), contained the follow ng concl usions:
! The peat acts as a capture zone that restricts mgration of sludge constituents to the aquifer

beneath the | agoons. Available data indicate that constituents present in the sludge are being
captured and retained in the peat |ayer

Results indicate that ground water is not affected by the | agoon sludge constituents. No
organi ¢ constituents which can be attributed to the | agoons were detected in the ground water
This is likely due, in part, to the restrictive geologi ¢ and hydrogeol ogi ¢ subsurface
characteristics. Although fluctuations in the presence and concentrati on of inorganic
ground-wat er constituents were noted, the range of upgradi ent (background) inorganic
constituent concentrati ons was general ly conparable to those reported in ground-water sanples
obt ai ned from downgradi ent | ocations.

N ne Springs Creek and North Ditch surface-water results indicate that no sludge constituents
are mgrating through the I agoon dike walls. The mgjority of the few TCL/ TAL constituents
observed in the surface water were al so observed at sinilar concentrations in
upgr adi ent/ upstream wat er sanples. The |ack of a good hydraulic connection between the |agoons
and the surrounding streams was further substantiated by sanpling of peat, follow ng the
cl eanout of Lagoon 1B

No simlar patterns between sludge and sedi ment constituents in sanples obtained adjacent to,
or downgradi ent of, the sludge | agoons can be discerned that indicate possible mgration

Determ nation of the source of organic and inorganic constituents reported in the creek and
ditch sedinments is confounded by the presence of similar upstreamconstituents at conparable
concentrations, analytical and spatial variability, and a 1970 dike failure. The slight
increase in the concentrations of PCBS and several inorganic constituents in the North Ditch is
likely related to the outflow of |agoon contents during the 1970 di ke failure

The sl udge | agoons, including the 1970 di ke failure, have not affected the wetland soils
adjacent to the North Ditch. Concentrations of inorganics detected in wetland soils were
generally conparable to those noted in background



TABLE 8
CHEM CALS OF I NTEREST - SUMMARY OF ALL MEDI A

Post - Sl udge North Ditch
Lagoon 2A Renoval Super nat ant  Sedi nent
Par anet er Sl udge Pest Data Dat a Dat a

I NORGANI CS

Al um num
Arseni c
Bari um
Cadm um
Chr om um
Cobal t
Copper

Iron

Lead
Magnesi um
Manganese
Mer cury

Mol ybdenum
N ckel

Sel eni um
Silver X X
Vanadi um

Zi nc X X X
Cyani de X X

X X X X X X X X X X X
X X X X X

X X
X X X X

VOLATI LE ORGANI C COVPOUNDS

Acet one

Car bon di sul fide
2- But anone

Benzene

Tol uene

Chl or obenzene

Et hyl benzene

Xyl enes (total)

1, 2-Di chl or oet hene

XX X X X X X X X

SEM VOLATI LE ORGANI C COVPOUNDS
Bi s(2- et hyl hexyl)phthalate X
PESTI Cl DES

DDE X

4,
4, 4- DDD X

4-
4-

PCBS
Tot al PCBS X X X X

Not es:

X - indicates the paraneter is a chemical of interest in the nedia indicated.



Lagoon 2B Re-sanpling (1996)

As noted previously, EPA indicated in a March 28, 1995 letter (Appendix C 10 that it no | onger objected to
the land application of MVBD s | agooned sl udge contai ning PCBS at concentrations |ess than 50 ppm To ensure
that any sludge in Lagoon 2B which possibly contains PCBS in excess of 50 ppmnot be inadvertently | and
appl i ed, EPA requested additional sanpling to better characterize the Lagoon 2B sludge. Cuidance for
conducting this sanpling was provided to MVBD by EPA in a letter dated July 27, 1995 (Appendix C 2). si ng

t he EPA gui dance MVBD prepared and submtted to EPA a sanpling plan, dated August 2, 1995 (Appendix C3), for
further characterizing the PCB concentrations in Lagoon 2B sludges. 1In a letter dated Septenber 11, 1995
(Appendi x C-4), EPA approved the sanpling plan

V. SUMVARY CF SI TE RI SKS

During the course of an RI/FS the U S. EPA requires that a risk assessment be prepared according to U S. EPA
policy and guidelines. At the MVBD Site, PRP contractors prepared a risk assessment under the Adm nistrative
Oder for the R and FS. This risk assessnment provides U S. EPA with a basis for selection of a renmedy which
woul d be protective of public health, welfare, and the environnment. The risk assessnment, prepared by the PRP
contractor, utilizing available information is consistent with the U S. EPA policy and guidance. It provides
an estimate of the health or environnental problens that could result if the Site was left untreated. This
anal ysis, comonly referred to as a baseline risk assessnment, is docunented in the Human

Heal th Ri sk Assessnent and the Ecol ogi cal R sk Assessment, Septenber 1996 for the MVBD Site.
Toxicity Assessnent

Cancer potency factors (CPFs) have been devel oped by EPA's Carci nogeni ¢ Assessment Group for estimating
excess lifetinme cancer risks associated with exposure to potentially carcinogenic chemcals. CPFs, which are
expressed in units of (ng/kg-day)-1, are multiplied by the estinated intake of a potential carcinogen in

ng/ kg-day and the expected duration of chronic exposure, to provide an upper-bound estinate of the excess
lifetine cancer risk associated with exposure at that intake |level. Values for these parameters are included
in Table 8 for the chemicals used in the R sk Assessnment. The term "upper bound" reflects the conservative
estimate of risks calculated fromthe CPF. Use of this approach makes underestinmation of the actual cancer
risk highly unlikely. CPFs are derived fromthe results of human epi dem ol ogi cal studies or chronic aninal

bi oassays to which ani mal -to- human extrapol ati on and uncertainty factors have been appli ed.

Ref erence doses (RfDs) have been devel oped by U S. EPA for indicating the potential for adverse health
effects from exposure to chem cal s exhibiting noncarcinogenic effects. RfDs, which are expressed in units of
ny/ kg-day, are estimates of lifetime daily exposure |levels for humans, including sensitive individuals
Estimated intakes of chem cals fromenvironmental media (e.g., the amount of a chem cal ingested from

contami nated drinking water) can be conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies
or aninmal studies to which uncertainty factors have been applied (e.g., to account for the use of aninal data
to predict effects on humans). These uncertainly factors help ensure that the RfDs will not underestinate
the potential for adverse noncarcinogenic effects to occur. Values for these paranmeters are included in
Table 8 for the chenicals used in the Ri sk Assessnent.

Pat hways and R sk Assessmnent

Excess lifetime cancer risks are determined by nultiplying the intake level with the CPF. These risks are
probabilities that are generally expressed in scientific notation (e.g., 1 x 10-6). An excess lifetine
cancer risk of 1 X 10-6 indicates that, as a plausible upper bound, an individual has a one in one mllion
chance of devel oping cancer as a result of site-related exposure to a carcinogen over a 70 year lifetine
under the specific exposure conditions at the site.

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis expressed as the
hazard quotient (HQ (or the ratio of the estinated intake derived fromthe contam nant concentration in a
given nediumto the contaminant's reference dose). By adding the HX for all contam nants within a nedium or
across all nedia to which a given popul ati on may reasonably be exposed, the Hazard Index (H) can be



generated. The H provides a useful reference point for gauging the potential significance of nultiple
contam nant exposure within a single mediumor across nedia.

The Baseline Ri sk Assessnent identifies the potential for effects on human health and/or the environment that
may result from exposure to chemicals present at the site under current conditions. The final Baseline Risk
Assessnent focuses on the sludge with PCB concentrations greater than or equal to 50 ppm Sl udge with PCB
concentrations |ess than 50 ppmin other |agoon areas have previously been or will be cleaned out in the
future in conjunction with the I agoon closure plan and the Metrogro program

The Baseline Ri sk Assessnent was devel oped in accordance w th EPA guidelines, including the R sk Assessnent
Qui dance for Superfund: Volume 1 - Hunan Heal th Eval uation Manual (EPA, 1989a) and Vol une 2 - Environmental
Eval uati on Manual (EPA, 1989b). The Baseline Ri sk Assessnent reflects potential risks posed by sludge only
in 2A and portions of 2B and residual peat in Lagoons 1A, 1B, and the rest of 2B (i.e., assunes sludge is
removed). The follow ng sections present sunmaries of the human health and ecol ogi cal portions of the
Basel i ne Ri sk Assessment.

Human Heal t h Eval uation

The human health eval uation portion of the Baseline R sk Assessnment quantifies the potential human health
ri sks posed by chem cal constituents present at the MVSD Lagoons Site. The Human Health evaluation is
organi zed into five general conponents: 1) Site Characterization; 2) Data Eval uation; 3) Exposure
Assessnent; 4) Toxicity Assessnent; and 5) R sk Characterization.

Potenti al human receptor groups at the MVBD Lagoons Site were identified through eval uation of |and use,
accessibility, and definition of site activities. The potential receptors include those individuals who may
come into contact with the sludge/ peat and supernatant in the |agoons, sedinments of the North Ditch, and/or
anbient air affected by the | agoon areas. These individuals include MVBD enpl oyees, bird watchers, and | ocal
residents. Exposure routs vary by receptor group and environnental nedia, but generally include dernal
contact, incidental ingestion, and/or inhalation. The various exposure routes (by receptor and nedi a) used
in the Baseline Ri sk Assessment, are presented bel ow

RECEPTOR MEDI UM EXPOSURE ROUTE
MVBD Enpl oyees Lagoon 2A Sl udge/ Lagoon Der mal Cont act
1/ 2B Peat
Lagoon Super nat ant I nci dental |ngestion
Anbient Ar Der mal Cont act
I nhal ati on of Organic
Vapor s
Bi rd Watchers Lagoon 2A Sl udge/ Lagoon Der mal Cont act
1/ 2B Peat I nci dental |ngestion
Lagoon Super nat ant Der mal Cont act
Anbient Ar I nhal ati on of Organic
Vapor s
Sedi ment Der mal Cont act

I nci dental |ngestion

Near by Resi dents Arbi ent Air I nhal ati on of Organic
Vapor s



Consi stent with EPA gui dance, the potential for noncarcinogenic and carcinogenic effects are eval uated
separately in the Hunan Health Evaluation. To characterize the overall potential for noncarcinogenic
effects, an H approach is used. An H greater than 1 indicates the potential for adverse health effects.
Carcinogenic risk is expressed as a probability of devel oping cancer over a lifetine. EPA s acceptable
target range for carcinogenic risk associated with NPL sites is one-in-one-mllion (1E-06) to

one-i n-ten-thousand (1E-04).

In the Human Heal th Eval uation, H's and carcinogenic risks were generated for each receptor and each pat hway
of exposure. A summary of the H's and carcinogenic risks is presented bel ow

! Enpl oyees: Noncarcinogenic H's for enployees are well below the EPA target H of 1. The
overal | carcinogenic risk for enployees is 5E-06, which is within the EPA target risk range;

Bi rdwat chers: Noncarcinogenic H's for bird watchers are well below the EPA target H of 1.
The bird watcher's overall carcinogenic risk is 3E-06, which is within EPA's acceptabl e target
ri sk range; and

Resi dents: The carcinogenic risk for off-site residents is 3E-07, which is well bel ow EPA' s
acceptabl e target risk range.

Ecol ogi cal Assessnent

The Ecol ogi cal Assessnent (EA) addresses the potential for ecological effects associated with the MVBD
Lagoons Site. The EA is organized into the follow ng four sections: 1) Site Characterization; 2) Exposure
Assessnent; 3) Ecol ogical Effects Assessnent; and 4) R sk Characterization

Ecol ogi cal exposure profiles were developed in the Exposure Assessnent of the EA based on exposure potential
ecol ogi cal significance, and/or sensitivity. Exposure profiles were devel oped for both the | agoon habit at
and the adjacent North Ditch. Representative receptor species selected to evaluate the potential magnitude
of exposure in the |agoon systemhabitats and the North Ditch included shorebirds (spotted sandpi pers), great
bl ue herons, shrews, and raccoons.

WIldlife exposure to PCBS via food consunption and ingestion of sludge/peat was estimated in the EA using
exposure nodel s and the nethods presented in the EPA (1993) WIdlife Exposure Factors Handbook to determ ne
the potential average daily dosage. Exposure variables for the EA were selected to represent two estinated
degrees of exposure - a reasonabl e naxi rumestimate and a typical-case estimate. This approach allows for
the presentation of a range of potential ecological risks, and is consistent with draft EPA gui dance for
perform ng ecol ogi cal risk assessnents under Superfund. Food item PCB concentrations used in the exposure
nodel s were estimated using bioconcentration factors (BCFs) and bi oaccurul ati on factors (BAFs) obtained from
the available literature

To determne the potential risk for lagoon wildlife, estimated potential average daily doses were conpared to
appropriate toxicity endpoints. Toxicity endpoints included no-observed-adverse-effect-1levels (NQAELs) and

| onest - observed- adverse-effect-1evel s (LOAELS). NQOAELs and LQAELs were obtained fromtoxicity data described
inthe literature. The estimated risks for wildlife receptors are presented as HQ, which are defined as the
potential average daily dose divided by the NOAEL or LOAEL. EPA routinely considers a HQ of 1 as a benchmark
for deternining potential significance of cal cul ated ecol ogi cal risks

In summary, as a result of discussion with EPA, PCBS were the only chem cal considered in the ecol ogical risk
assessnent. The only medi umwhich resulted in HQ val ues greater than 1 under any scenari o was Lagoon 2A
sludge. The npbst conservative exposure and toxicity assunptions led to HQ val ues greater than 1 for shrews,
sandpi pers, and herons. In the nore typical-case risk calculations for these receptors (i.e., typica
exposure estimates and toxicity endpoints), none of the HQ val ues exceeded 1. HQ values for receptors
exposed to other nedia (Lagoon 1 and 2B peat and North Ditch sedinents) were all substantially |ess than 1.

V. DESCRI PTI ON OF ALTERNATI VES



RA-1 No Action

The No Action Alternative involves no active renediation or |ong-termnanagenent at the site. |nplenentation
of the No-Action Alternative would result in discontinuation of currently ongoi ng di ke nonitoring

mai nt enance, and supernatant control. Lagoon 2A and the applicable portions of Lagoon 2B | argely woul d
remain in its current state, with future changes occurring only through natural processes such as
bi odegradati on and i ncreased vegetative cover. Inclusion of the No-Action Alternative is Required by the NCP

as a basis against which action-related alternatives are evaluated. No costs are associated with this
remedi al action.

RA-2 Institutional Controls

This alternative would involve the continuation of current routine activities at Lagoon 2A and portions of
2B. These activities include supernatant control, periodic dike nonitoring and routine di ke mai ntenance
(e.g. grading and maintaining dike roads). Any future changes that occur woul d be due to naintenance
activities, or through natural processes such as bi odegradati on and continued growth of vegetative cover.

Physi cal barriers currently exist which limt access to the |agoons. These include fencing along the western
end of Lagoon 1, and a creek and ditch which border the |agoons to the south, east, and north. Wrning signs
coul d be placed around the perimeter of the greater than 50 ppm PCB sludge to help further restrict access.

Moni toring of the perimeter containment dikes in the |agoon systemis currently acconplished through the use
of instrument clusters. Digital electronic readouts are obtained fromthe Sondex settlenment system used to
neasure settlenent of conpressible layers in the dike foundation. Digital electronic readouts also are

obtai ned fromthe slope inclinonmeters which neasure |ateral nmovenent within the soil |ayers underlying the
di kes

Lagoon supernatant levels are also currently regulated as part of MVBD s routine nai ntenance program

Pi ezormeter water |evel neasurenents are obtained using a snall dianeter water |evel indicator to neasure
excess pore water pressures in the substrata. Gound-water nmonitoring wells facilitate the neasurement of
the water levels within the dikes using a conventional electronic water |evel probe. The frequency at which
readi ngs are taken has varied fromtw ce per nonth to once per year, depending on the instrunent and the
trends observed fromthe previous readings. The institutional controls would continue in perpetuity. The
estinmated present worth cost of this alternative is approxi mately $425, 000.

RA-3 Beneficial Reuse

The Beneficial Reuse alternative would involve the renoval and recycling of sludge containing PCBS at
concentrations greater than 50 ppm from Lagoon 2A and applicabl e portions of Lagoon 2B to agricultural |and.
Material to be renoved fromthe | agoons woul d include vegetative cover, supernatant, sludge, and a limted
anount of peat at the sludge/ peat interface.

Prior to inplementing this alternative, dikes would be constructed to isolate the Lagoon 2B sl udge contai ni ng
PCBS at concentrations above 50 ppm The initial step in inplenenting the Beneficial Reuse alternative woul d
i nvol ve segnenting the lagoons into snaller working units (cells), using intermediate dikes, to aid in the

sl udge renoval . Vegetation covering the najority of Lagoon 2A and applicable portions of 2B woul d be renoved
and used as a soil condition. Sludge renoval would be performed by directing sludge to a series of sunps

| ocated al ong the internedi ate dikes.

From the sunps, the sludge would be punped to an overhead | oading station, for subsequent transportation
Sl udge transportation to the field application site would be acconplished through the use of tanker trucks.

To ensure adequate renoval of sludge, a |ayer of peat (approxinmately one foot, based on previous cleanout
activities) at the sludge/peat interface al so would be renmoved. The sl udge/ peat then would be beneficially
reused on | ands owned by the District or other nearby farm and

It is anticipated that sludge clean out and beneficial reuse of greater than 50 ppm sl udge woul d be conpl et ed



in approxi mately six years. Followi ng sludge renoval, the |agoons could be actively nanaged to enhance and
control future use by wildlife, or allowed to naturally revegetate and return to pre-lagoon conditions. Cost
of the alternative is estimated to be $8 million

RA-4 In-Place Vegetative/ Soil Cover

The I n-Place Vegetative/Soil Cover Alternative would involve the renoval of supernatant from water-covered
areas of Lagoon 2A and applicable portions of Lagoon 2B, followed by the placenent of a geotextile |ayer and
approxi nately one foot of a |ightweight soil (e.g., peat) cover. The soil cover would be seeded with
appropriate aquatic vegetation and Required naintenance activities inplenented as necessary, to ensure
continued vegetative growh and the devel opment of a weed mat at the sludge surface. Renedial activities
woul d involve only the areas of Lagoon 2A and applicable portions of 2B that are covered w th supernat ant
(i.e., exposed sludge). These areas are expected to total approximately 30 percent of the affected surface
since approximately 70 percent of it already is covered with vegetation, including a 6- to 12-inch weed mat.

Renmedi al activities would be performed during the winter so that the frozen ground coul d better support

addi tional wei ght due to construction equi pnent and activity. 1In areas where construction activities would
be perforned surface water would be renoved so that a m ni mum anount of surface water would be present before
freezing. Supernatant woul d be periodically punped fromthese areas, starting in late fall until the ground
freezes. The renmoved supernatant woul d be punped to the Nine Springs Treatment Facility for treatment.

Construction activities would commence with limted grading (if necessary) followed by the placement of a

| ayer of geotextile on the frozen sludge surface to support a soil cover until the weed mat has had
sufficient tine to mature and support the cover. GCeotextile placenent would be followed by the placenent of
an approxi mately one-foot thick layer of light-weight soil material on tope of the geotextile. The soi
woul d then be hydroseeded with appropriate native aquatic vegetation

Fol | owi ng seedi ng, appropriate warning signs would be posed and the cover would be maintained to facilitate
ongoi ng vegetative growmh. Maintenance of dikes and ot her physical barriers would proceed as di scussed
preciously for the Institutional Controls Aternative (RA-2).

The inplenmentation of the In-Place Vegetative/ Soil Cover Aternative (RA-4) would affect approximately three
acres of Lagoon 2A and approxi nately ni ne acres of Lagoon 2B. Constructi on woul d be conplete in one season,
whi |l e the devel opment of a viable weed nat woul d require several seasons. Cost of the remedy is estimated to
be $1.8 mllion.

RA-5 In-Situ Solidification/Stabilization

The In-Situ Solidification/Stabilization Alternative would involve the in-place addition of a binder to
convert the sludge into a | ess soluble and |l ess mobile form A binding agent conprised of either a mxture
of equal parts portland cenent and dass Cfly ash or only portland cenent woul d be added to the sludge at a
ration of 1:1 by weight. This mxture is based on results of the 1995 bench-scal e study described in section
4.3.2. The mixture used in the 1989 study was deened to be too conservative and hence not as economi cal

The binder would incorporate the sludge constituents in the resulting solid material. Based on the results
of | aboratory testing (Section 4.4), the intended m xture woul d provide adequate strength within several days
of curing to provide the 10 pounds per square inch (psi) Required strength to support construction equipnent.

The vegetati on overlying the surface of the | agoons woul d not be renoved during inplenentation of this
alternative. Mxing would be perfornmed to a m nimumdepth of approximately six feet, which would include
treating a portion of underlying peat in addition to the sludge. A one-foot |ayer of |ightweight soi
materi al subsequently woul d be placed over the stabilized nmass and vegetated, to help control ponding due to
precipitation, reduce weathering, and enhance site aesthetics. At a treatnent rate of approxi mately 700
cubi ¢ yards per day and a construction season of about six nmonths, this project should be conpleted in
approximately three years. The estinmated present worth cost to inplenment this alternative ranges from
approximately $23 mllion to $28 mllion

Ongoi ng mai nt enance activities would take place at the site, including periodic dike nmonitoring and



mai nt enance (e.g., grading and naintaining di ke roads), and surface-water control if areas of persistent
pondi ng are observed. The nmethods and approach to be used woul d be consistent with those in the
Institutional Controls Alternative (RA-2) described in Section 5.3.2.

RA-6(a) Ex-Situ Biological Treatment - Reuse Residue

This alternative would involve the renoval and biol ogi cal treatnment of sludge from Lagoon 2A and applicable
portions of Lagoon 2B with PCB concentrations in excess of 50 ppm to a PCB concentration of |ess than 50 ppm
in biological reactors, follow ng which the treated sludge would be recycled to agricultural |ands.

Materials renmoved fromthe | agoon woul d i nclude vegetative cover, sludge, a snall anmount of supernatant, and
a limted anmount of peat at the sludge/peat interface. Vegetation which covers the najority of the |agoon,
woul d be renoved and used as a soil condition. The cover naterial would be tested prior to its use as a soil
conditioner to confirmthat the PCB concentration is bel ow 50 ppm Sl udge woul d be punped directly to the

bi ol ogi cal reactors for treatment.

During sludge renoval operations, the dikes would be closely nonitored. To ensure adequate renoval of
sludge, a layer of peat at the sludge/peat interface also would be renoved. Follow ng sludge renoval, the

cl eaned out | agoon coul d be managed to all ow continued use by shore birds, or allowed to naturally revegetate
and return to pre-lagoon conditions.

The bi ol ogi cal reactors woul d be constructed on MVBD property. An estimated 30 percent reduction woul d
reduce the average Lagoon 2A and portions of Lagoon 2B sludge PCB concentration to bel ow 50 ppm

PCB bi odegradati on woul d be effected by naturally occurring mcroorganisns to a target concentration of |ess
than 50 ppm The necessary bi ochem cal sludge characterization would be perforned prior to detail ed process
design. As part of process control nonitoring, noisture and nutrient |evels (oxygen, phosphate and nitrate)
woul d be periodically measured and mai ntai ned at specific design concentrations. Adequate aeration would be
provi ded based on the pre-determ ned oxygen demand of the sl udge.

Fol l owi ng treatment, the sludge would be recycled to agricultural land. It is estimated that the Ex-Situ
Bi ol ogi cal Treatnent - Reuse Residue Alternative (RA-6[a]) woul d take approximately 15 years to conpl ete.
The estimated present worth cost of this alternative is in the range of $44 nillion to $66 mllion.

RA-6(b) Ex-Situ Biological Treatnment - Landfill Residue

This alternative would involve the renoval and biol ogi cal treatment of sludge from Lagoon 2A and portions of
Lagoon 2B to a PCB concentration of less than 50 ppmin a biological reactor consistent with RA-6[a],
followi ng which the treated sludge would be disposed in a solid waste landfill. Materials renmoved fromthe
| agoons woul d i nclude vegetative cover, sludge, a relatively snall anmount of supernatant, and a limted
anount of peat at the sludge/ peat interface.

Lagoon cl eanout and sl udge pre-treatnment in biological reactors woul d be conducted as described for the

Ex-Situ Biological Treatment - Reuse Residue Alternative (RA-6[a]). Following treatnent to PCB | evels |ess
than 50 ppm the sludge woul d be stabilized for disposal. Sludge would be treated to pass the paint filter
test so that it is acceptable for disposal at a |l ocal Wsconsin solid waste landfill. It is estinated that
the Ex-Situ Biological Treatnment - Reuse Residue Alternative (RA-6[a]) would take approxinately 15 years to
conplete. The estimated present worth cost of this alternative is approximately $64 mllion to $89 mllion.

Fol | owi ng sl udge renoval, the cleaned out |agoon could be nanaged to allow continued use by shorebirds, or
allowed to naturally revegetate and return to pre-lagoon conditions.

RA-7 Ex-Situ Chenical Treatnment - Landfill Residue
This alternative would involve the chem cal treatment of sludge renoved from Lagoon 2A and portions of Lagoon

2B to a PCB concentration of |less than 50 ppm Following treatnent, the residual sludge solids would be
di sposed in a local solid waste landfill in a manner simlar to the Ex-Situ Biol ogical Treatnent - Landfill



Residue Alternative (RA-6[b]). As with the other alternatives, the vegetative cover, sludge, a snall anount
of supernatant, and a linited amount of peat at the sludge/peat interface, woul d be renoved.

Lagoon cl eanout woul d be acconplished follow ng the procedures described previously in Section 5.3.3. During
sl udge renoval operations, the dikes would be nonitored. Vegetation which covers the majority of the |agoon
woul d be renoved and used as a soil conditioner. Follow ng sludge renoval, the cleaned out |agoon coul d be
managed to all ow continued use by shorebirds, or allowed to revegetate naturally and return to wetl and

condi tions.

Chemical treatnent is B.E S . T.(R) solvent extraction. The B.E.S. T.(R) nobile unit operates at a rate of up
to 140 tons of wet sludge per day, using a solvent called triethylanm ne (TEA).

Fol l owi ng treatment, the sludge would be separated into three fractions: oil containing the PCBS, water, and
dry solids. The concentrated PCBS contained in the organic oil fraction (liquid) would require disposal in
an approved TSCA incinerator. The water would contain negligible PCBS and woul d be treated by the MVBED
publicly owned treatnent works (POTW. The sludge solids woul d be di sposed of at a Wsconsin solid waste
landfill. The renoved pat would be stabilized with fly ash (if necessary) and al so di sposed of in a |oca
solid waste landfill.

Assumi ng a construction season |asting 180 days per year, it would take approximately 14 years to treat the
Lagoon 2A and applicable portions of Lagoon 2B sludge at a treatnent rate of 140 tons of wet sludge per day.
Present worth cost of this alternative is in the range of $55 nmillion to $74 mllion

RA-8 TSCA Landfill Disposal

This alternative would involve the renoval, stabilization, and disposal of sludge from Lagoon 2A and portions
of Lagoon 2B in an out-of-state, TSCA-pernitted landfill. Materials renoved fromthe |agoons would include
vegetative cover, sludge, sone supernatant and a limted anount of peat at the sludge/peat interface.

Lagoons cl eanout woul d be acconplished follow ng previously described procedures. Follow ng sludge renoval,
t he cl eaned out |agoon coul d be nmanaged to all ow continued use by shorebirds, or allowed to naturally
revegetate and return to pre-lagoon conditions

Veget ati on, which covers the majority of the |agoon woul d be renoved and used as a soil conditioner. During
sl udge renoval operations, the dikes would be closely nonitored

The stabilized sludge woul d be transported to an out-of-state TSCA-pernmitted disposal facility. The sl udge
woul d be nani fested and transported in accordance with applicable state and federal regulations. It is
estimated that this alternative would take approximately six years to conplete at a present worth cost
estimated to be in the range of $160 million to $168 mllion

RA-9 Wsconsin Solid Waste Landfill Disposal

The Solid Waste Landfill Disposal Alternative (RA-9) would involve the renoval, stabilization, and di sposal
of sludge from Lagoon 2A and portions of Lagoon 2B in a Wsconsin solid waste landfill. Sludge renoval
stabilization, and transport woul d be conducted in a nmanner consistent with that described for the TSCA
Landfill Disposal Alternative (RA-8). However, disposal would take place in a local solid waste | andfil

that conmplies with Wsconsin Adninistrative Code Chapters NR 500 through 520 and is approved to accept such
material fromthe WONR and EPA. It is estinmated that this alternative would take approximately six years to
conplete. The cost to inplement this alternative is in the range of approximately $40 mllion to $53
mllion.

VI. COWPARATI VE ANALYSI S OF REMOVAL ALTERNATI VES

Based on current information, Alternative RA-4 appears to provide the best bal ance of tradeoffs anmong the

alternatives with respect to the nine criteria that U S. EPA uses to evaluate alternatives. This section

profiles the performance of the preferred alternative against the nine criteria and explains the rational e
for the section of the final renmedial action. These nine criteria area



1. Overall Protection of Hunman Heal th and the Environnent addresses whether or not a remedy provides
adequat e protection and descri bes how ri sks posed through each pathway are elimnated, reduced, or controlled
t hrough treatnent, engineering controls or institutional controls.

2. Conpliance with ARARs addresses whether or not a remedy will meet all of the applicable or rel evant and
appropriate requirements (ARARs) of other Federal and state environmental statutes and/or provide grounds for
i nvoki ng a wai ver.

3. Long-Term Effectiveness and Pernanence refers to the nmagnitude of residual risk and the ability of a
remedy to naintain reliable protection of human health and the environnent over time once the cleanup goal s
have been net.

4. Reduction of Toxicity, Mbility, or Volume is the anticipated performance of the treatnent technol ogi es
that may be enployed in a renedy.

5. Short-Term Effecti veness addresses the period of tine needed to achieve renediation |levels set out in the
ROD, as well as the renedy's potential to create adverse inpacts on hunan health and the environment that may
result during the construction and inplenmentation period, until cleanup |evels are achieved.

6. Inplementability is the technical and administrative feasibility of the renmedy, including the
availability of materials and services needed to inplenent the chosen sol ution.

7. Cost includes estimates of capital and operation and mai nt enance costs.

8. State Acceptance indicates whether, based on its review of the RI/FS and Proposed Plan, the State concurs
wi th, opposes, or has no coment on the reconmended alternative.

9. Community Acceptance will be assessed in the ROD followi ng review of the public comrents received on the
RI/FS report and the Proposed Pl an.

The 10 alternatives are being evaluated in relation to one another for each of the evaluation criteria. This
evaluation identifies the relative strengths and weaknesses of each alternative. The No-Action Alternative
(RA-1) will serve as a baseline for conparison. However, it should be noted that the Institutional Controls
Alternative (RA-2) represents current site conditions. The alternatives that are undergoing a conparative
analysis in this section, are as foll ows:

RA- 1 No Action;

RA- 2 Institutional Controls;

RA- 3 Benefici al Reuse;

RA- 4 I n-Place Vegetative/ Soil Cover;

RA-5 In-Situ Solidification/Stabilization;

RA- 6] a] Ex-Situ Biological Treatnent - Reuse Residue;
RA- 6] b] Ex-Situ Biological Treatment - Landfill Residue;

RA-7 Ex-Situ Chemical Treatnment - Landfill Residue;
RA- 8 TSCA Landfill Disposal; and
RA-9 Wsconsin Solid Waste Landfill Disposal.

Overal | protection of hunman health and the environment and conpliance with ARARs are threshold requirenents
that each alternative nust neet in order to be eligible for selection. The five prinary balancing criteria
are long-termeffecti veness and pernanence; reduction of toxicity, nobility, or volume through treatnent;
short-termeffectiveness; inplenentability; and cost. State and community acceptance are nodifying criteria
that shall be considered in remedy sel ection.

Overal |l Protection of Human Health and the Environnent

Al of the alternatives are protective of human health. RA-3 and RA-6a provide protection of human heal th
and the environnent at the site through renoval of contam nated sludge. These alternatives would elimnate:



(1) potential risks at Lagoon 2A and applicable portions of 2B associated with human and wildlife exposure to
the I agoon sludge; (2) the potential for future mgration of sludge fromthe | agoon; and (3) the potential
need for |ong-term nanagenent at Lagoon 2A and portions of Lagoon 2B.

Protectiveness is achieved by Alternative RA-5 through reduction of the potential for human exposure and
reduce wildlife exposure to greater than 50 ppm PCB | agoon sludge to acceptable | evel s by physically naking
the sludge constituents unavail able for ingestion, dermal exposure, or inhalation.

The in-place renmedial alternatives protect hunman health by reducing or elimnating potential exposure

pat hways. Lagoon 2A sludge coul d pose an ecological risk to certain wildlife receptors if Alternative RA-1
or RA-2 was the selected renmedy. Protectiveness is provided by the vegetative/soil cover in RA-4. RA-S5
provi des protectiveness by stabilizing the sludge to reduce the potential ecol ogical risks to acceptable
levels. RA-3 nay pose concerns because it exceeds the 50 ppm standard for beneficial use, which is based on
an anal ysis of acceptable ri sk.

Conpl i ance with ARARs

Al t hough no chemi cal -specific ARARs were identified that apply to nunicipal sewage sludge, federal and state
gui dance to be considered (TBCs) exists that nay be considered for the renedial alternatives. Alternatives
RA-2 through RA-9 are all expected to conply with the TBCs referenced in Appendix A Table A-1. The

No- Action Alternative (RA-1) may not conply w th EPA guidance (EPA, August 1990), which states that
Institutional Controls are warranted when | ow concentrations of PCBS remain on site.

Wth regard to action-specific ARARs (Appendix A Table 2), the No-Action (RA-1) and Institutional Controls
Alternatives (RA-2) are least apt to conply with 40 CFR Part 503 - Subpart C or NR 204, which specify

nmuni ci pal sl udge nanagenent requirenments. The action- specific ARARs identified for the In-Place
Vegetative/ Soil Cover (RA-4), In-Situ S/S (RA-5), and TSCA Landfill Disposal (RA-8) Aternatives are

consi dered readily achi evable. |Inplenentation of the renove and treat, reuse and/or dispose (RA-3), RA-6[a],
RA-6[ b], RA-7) and Wsconsin Solid Waste Landfill Disposal (RA-9) Alternatives would all first require
witten approval fromthe Region 5 Administrator as an alternate di sposal method under TSCA.

The | ocation-specific ARARs identified in Appendix A Table A-3 are considered readily achi evabl e for
Alternatives RA-2 through RA-9. In the absence of Institutional Controls, long- termconpliance with NR 103
under the No-Action Alternative (RA-1) cannot be ensured.

Long- Term Ef f ecti veness and Pernanence

The two alternatives involving Beneficial Reuse (RA-3 and RA-6[a]) would result in the |east residual risks
at the site and the highest degree of long-termeffectiveness of the nine alternatives evaluated. This is
due to the renoval and permanent treatment of the sludge, with no need for |ong-term nonitoring/ managenent.
A simlar level of effectiveness and pernanence is also afforded at Lagoon 2A and applicabl e portions of
Lagoon 2B, following inplenentation of the other renoval alternatives (RA-6[b], RA-7, RA-8, and RA-9).
however, they all involve landfilling of the renoved sl udge which poses a potential future long-term
liability and hence would require nonitoring to ensure continued, pernmanent and effective protection at the
associated landfill.

The resistance to weather of the solidified/stabilized sludge mass (In-Situ S/S Alternative, RA-5) through
cap and di ke mai ntenance would result in long-termcontrol (high-degree of permanence) of sludge mgration
and thus in a level of effectiveness that approaches that of the renobval alternatives. The In-Place
Vegetative/ Soil Cover Alternative (RA-4) also would reduce the potential for human or wildlife exposure to
greater than 50 ppm PCB sl udge to acceptable I evels for both hunan health and the environnment. Through
continued growt h and thickening of the cap, the long-termeffectiveness and permanence of Alternative RA-4
woul d i nprove over tine. Ongoing nonitoring and nmai nt enance woul d be needed to ensure the |l ong-term
effectiveness of the In-Place Vegetative/Soil Cover (RA-4) and In-Situ S/S (RA-5) Alternatives.

Potential risks to certain wildlife receptors exist if Alternative RA-1 or RA-2 was selected for the | agoon
sludge. In the absence of future di ke nonitoring/naintenance, access restrictions, and any actions taken to



reduce the sludge exposure potential, Alternative RA-1 would offer the | east degree of long-term

ef fectiveness and permanence. |In order to ensure long-termprotection of wildlife that forage in Lagoon 2A
and applicabl e portions of Lagoon 2B, continued growh and expansion of the vegetative cover over unvegetated
areas woul d be necessary with Alternative RA-2.

Wth Alternative RA-1, RA-2, and RA-4, Lagoon 2A and the applicable portions of Lagoon 2B woul d continued to
support nost of the wildlife which currently utilize it. Exposure to the |agoon sludge could pose an
ecological risk to certain wildlife receptors with Alternatives RA-1 or RA- 2. Future use of Lagoon 2A and
the applicable portions of Lagoon 2B, follow ng inplenentation of the In-Situ S/S Alternative (RA-5) woul d be
limted primarily to terrestrial biota. If an Alternative involving renoval of the |agoon sludge was
inplenented (i.e., RA-3, RA-6[a], RA-6[b], RA-7, RA-8, or RA-9), active nanagenent of the |agoons would all ow
future control to enhance the | agoons for use by wildlife.

Reduction of Toxicity, Mbility, or Vol ume

Reductions in nobility, volune, or toxicity would be realized through Alternative RA-6[a], since it involves
renmoval and treatnent. Simlarly, all the alternatives involving renoval and landfilling (RA-6[b], RA-7,
RA-8, RA-9) would also result in reductions in nobility and potential toxicity but would result in an
increase in disposal volune due to the addition of a stabilization agent (with the exception of RA-7, which
is not expected to require addition of a stabilization agent). Alternative RA-5 would result in a reduction
in potential nobility due to encapsul ation and possible reductions in potential toxicity through treatnent.
The inplementation of Alternative RA-5 would result in an increase in volume of the material in the |agoons.

Moni toring and mai ntenance for the In-Place Vegetative/ Soil Cover and Institutional Controls Aternative RA-2
and capping for RA-4 would result in a reduction in the potential for future mgration of sludge and its
constituents. For the No-Action Alternative (RA-1), nobility would remain unaffected.

Short - Term Ef f ecti veness

The No-Action Alternative (RA-1) provides for the |owest |evel of inmpact during inplenentation because the
Alternative involves no action remediation. |nplenmentation of the Institutional Controls Alternative (RA-2)
woul d result in no additional potential risks and would take little additional time to inplenment since it
represents current conditions at the Site. No nodifications or disturbances to the current Lagoon 2A and
appl i cabl e portions of Lagoon 2B ecosystemwould result frominplenentati on of RA-2.

Appropriate health and safety practices and engineering controls would be instituted that woul d adequately
mnimze potential exposure risks to workers during cap installation and operation and mai nt enance (Q&V)
activities associated with RA-4. Inplenmentation time for this Alternative woul d take approxi mately one year.
Since RA-4 woul d be inplenented during one winter season and woul d not invol ve sludge renmoval, handling, or
transport, short-termeffects to the surroundi ng conmunity or the environment would be m nimal.

The inpl ementation of Alternative RA-5 poses potential risk to workers and the surroundi ng environnent

t hrough exposure to sludge constituents during inplenentation. Access restrictions and site nonitoring woul d
be instituted to mnimze the potential for comrunity exposure during inplementation. Engineering controls
and appropriate health and safety practices would be inplemented to ensure worker protection during renedia
activities and a nonitoring programwoul d be inplenmented to reduce the potential for environnental exposure
during the estinated three-year construction period.

O the alternatives involving removal, Alternative RA-3 presents the | east short-termpotential risks. This
is due in part, to the controls used in the process. Sludge is transported short distances in fully-enclosed
tanker trucks, is injected directly into the ground (substantially limting human contact with sludge), and
is performed by MVBD using experi ence obtai ned over two decades of |and application practice. Additionally,
RA-3 is one of the alternatives with the shortest inplenentation time (up to six years) of all the

renmoval -rel ated alternati ves.

Alternatives RA-6[b], RA-7, RA-8, and RA-9 take longer to inplenent, with biological alternatives taking
approxi mately 15 years, the chemical treatnent/disposal Alternative taking 14 years, and the renoval/di sposal



options taking approximately six years to conplete. Potential exposure to workers and the environnment during
sl udge treatnment and stabilization would need to be managed through engineering controls and proper health
and safety practices. Of-site disposition of the sludge would involve both transportati on and additi onal
handl i ng, that would result in an increased potential for human exposure and environnental inpacts. For
Alternatives RA-6[b], RA-7, RA-8 and RA-9, an appropriate Health & Safety Plan with selected traffic routes
identified would m nimze adverse effects related to transporting stabilized sludge to the landfills.

Inmpl emrentability

Alternatives RA-1, RA-2, and RA-4 present no inplenentability concerns and are technically and

adm nistratively feasible alternatives, requiring no special permts or approvals. Alternative RA-1 does not
require that any renedi ation be perforned. Since RA-2 has been ongoing at the site for several years, no
concerns regarding i nplenentation of RA-2 exist. Alternative RA-4 involves activities such as supernatant
control and placenent of fill, over applicable portions of Lagoon 2A and Lagoon 2B, which could be conducted
using readily avail abl e equi prent and materi al s.

Alternatives RA-5 and RA-8 are technically and adm nistratively feasible and require no State/Federal special
permts or approvals. However, specialized equi prent and | abor are Required to inplenent Aternative RA-5,
while inplenentation of Alternative RA-8 is dependent upon acceptance of the greater than 50 ppm PCB sl udge
by a TSCA landfill facility and availability of landfill space.

Alternative RA-3 is considered technically inplenentable. Although never inplenented full-scale using
bi ol ogi cal reactors, Aternative RA-6[a] is also technically feasible. Several operational challenges (e.g.,

m xi ng, aeration, punping, etc.) could nake RA-6[a] difficult to inplenent. |In terns of admi nistrative
feasibility, both alternatives (RA-3 and RA-6[a]) would require EPA Region 5 approval as an alternate
treatnent di sposal technology. Inplenentation of either Alternative RA-3 or RA-6[a] also is dependent upon

accept ance of the Lagoon 2A sludge by farners.

Alternatives RA-6[b], RA-7 and RA-9 require available landfill space. Simlar to Alternative RA-6[a],

several operational challenges nake RA-6[b] difficult to inplement. Alternative RA-7 would require

speci al i zed equi prent and avail abl e i ncineration capacity for extracted PCB- containing oils. Public concern
regarding landfilling of TSCA-regul ated materials in Wsconsin could affect the inplenentability of
Alternatives RA-6(b), RA-7, and RA-9.

Cost
Costs have been devel oped to reflect a +50 percent to -30 percent range of accuracy. These cost estinates
are based on current information. The following table presents the estinated present worth costs for the

al ternatives.

ESTI MATED PRESENT

ALTERNATI VE WORTH COST
RA- 1 No Action -0-
RA- 2 Institutional Controls $425, 000
RA- 4 I n-Place Vegetativel/ Soil Cover $1, 800, 000
RA- 3 Beneficial Reuse $8, 800, 000
RA-5 In-Situ Solidification/stabilization $23, 000, 000 - $28, 000, 000
RA-9 W sconsin Solid Waste Landfill Di sposal $40, 000, 000 - $53, 000, 000

RA- 6[ a] Ex-Situ Biol ogical Treatment - Reuse Residue $44, 000, 000 - $66, 000, 000



RA-7 Ex-Situ Chemical Treatnent - Landfill Residue $58, 000, 000 - $73, 000, 000
RA- 6] b] Ex-Situ Biological Treatnent - Landfill Residue $64, 000, 000 - $89, 000, 000

RA- 8 TSCA Landfill D sposal $164, 000, 000 -
$168, 000, 000

The three least costly alternatives are No Action, Institutional Controls and In-Place Vegetative/ Soil Cover,
which are all in-place alternatives. O the renoval alternatives, Beneficial Reuse is the least costly. The
other renoval alternatives are between four and 17 tines nore costly than Beneficial Reuse and all by RA-6[a]
involve a landfill disposal conponent.

In terms of landfilling, it should be noted that the cost of the Wsconsin Solid Waste Landfill Di sposal
Alternative (RA-9) is based on disposal costs estimated by comrercial landfills, which are currently pursuing
permt approval fromWNR to accept sedinment with greater than 50 ppm PCBS. Since disposal of materials with
PCBS at concentrations greater than 50 ppmin Wsconsin landfills has not been started, the actual price
charge at the tine of such landfilling may differ fromthe estinate used herein.

Cost for the alternatives involving sludge stabilization prior to disposal (RA-6[b], RA-7, RA-8, and RA-9
wer e devel oped based on a target solids content of 25 percent. Pending the results of treatability studies
perforned prior to inplenentation, these costs are subject to change.

State Accept ance

The State of Wsconsin has indicated that it concur with the selected remedy for the MVBD site. Aletter
fromthe WDNR i ndicating this support is attached.

Communi ty Accept ance

In general, the comunity accepts the selected remedy. Comments fromboth the residents of the |ocal
community and the regul ated comunity are addressed in the Responsiveness Summary which is attached.

VIl. SELECTED REMEDY
The FS exam ned nine alternatives, and evaluated themaccording to the evaluation criteria outlined in the

NCP. Fromthese alternatives, U 'S. EPA has selected Alternative RA-4 for renediation of the MMSD site. The
Al ternative includes:

Construction of dikes to isolate areas of Lagoon 2B containing sludge with greater than 50 ppm
PCBS;

Pl acement of a geotextile |layer and approximately one foot of |ightweight soil cover over areas
of Lagoon 2A and Lagoon 2B not already cover by naturally devel oped vegetative cover, and
renoval of supernatant from water-covered areas of Lagoon 2A and appropriate portions of Lagoon
2B as necessary;

Seedi ng of these areas with aquatic vegetation and nonitoring and mai ntenance to ensure
conti nued vegetation growth; and

Continuation of institutional control as described for Alternative RA-2.

Prior to cover placenent, the sludge in Lagoon 2B with PCBS greater than 50 ppmfirst would be isolated with
di kes. The Lagoon 2B sl udge woul d then be consolidated to an area adj acent to Lagoon 2A so that all sludge
with greater than 50 ppm PCBS woul d be contiguous. The In-Place Vegetative/ Soil Cover Aternative (RA-4)
woul d invol ve the renoval of supernatant from water-covered areas of Lagoon 2A and applicabl e portions of
Lagoon 2B, followed by the placenment of a geotextile |ayer and approxi mately one foot of a |ightweight soil
(e.g., peat) cover. The renoved supernatant woul d be punped to the Nine Springs Treatnment Facility for



treatnent. The soil cover would be seeded with appropriate aquatic vegetati on and Required nai nt enance
activities inplenented as necessary, to ensure continued vegetative growh and the devel opment of a weed mat
at the sludge surface. The purpose of Alternative RA-4 would be to mininize potential exposure by hunans and
ecol ogi cal receptors to the Lagoon 2A and applicable portions of Lagoon 2B sludge. Remedial activities would
invol ve only the areas of Lagoon 2A and applicable portions of 2B that are covered with supernatant (i.e.,
exposed sludge). These areas are expected to total approximately 30 percent of the affected surface since
approximately 70 percent of it already is covered with vegetation, including a 6 to 12-inch weed mat.

Fol | owi ng seedi ng, appropriate warning signs will be posed and the cover will be maintained to facilitate
ongoi ng vegetative growmh. Maintenance night involve the renmoval of any supernatant ponding that potentially
could limt vegetative growh and the placenent of mininmal amounts of soil material over areas with any
significant pooling. Dike maintenance, including nonitoring and regul ar grading of dike roads will proceed
on a regul ar basis.

The inplenmentation of the In-Place Vegetative/ Soil Cover Aternative (RA-4) is expected to affect
approxi mately three acres of Lagoon 2A and approximately nine acres of Lagoon 2B. Construction is expected
to be conplete in one season, while the devel opment of a viable weed nmat woul d require several seasons.

VI11. STATUTORY DETERM NATI ONS SUMVARY
1. Protection of Human Health and t he Environnent

The sel ected remedy protects hunman health and the environment by reducing the potential risks associated with
exposure to sludge constituents. The existing vegetative cover and the placenent of vegetative cover over
areas of exposed sludge in sections of Lagoon 2A and applicabl e portions of Lagoon 2B woul d reduce the
potential for human exposure through dernal contact, ingestion, and inhalation. The potential for wildlife
exposure to | agoon sludge via food consunption and direct sludge contact woul d be reduced from

pre-renedi ati on conditi ons by the augnented vegetative cover. Long-termdi ke nonitoring/ maintenance
activities will insure that sludge continues to be adequately contained within the | agoons.

Short-termrisks associated with the construction of the cap will be managed t hrough the use of good
engi neering practice and appropriate mnonitoring.

2. Attainnent of ARARs

The selected remedy will be designed to neet all ARARs of Federal and nore stringent state environnental
laws. The fol | owi ng di scussion provides the details of the ARARS that will be met by the sel ected
Alternative.

Acti on- Speci fic ARARs:

Clean Water Act (CWA) of 1977, as anended [33 U. S. C. 1251)

40 CFR Part 122 and 40 CFR Part 125 - The National Pollutant D scharge Elimnation System (NPDES), which
specifies the scope and details of the NPDES permt applications, including limtations, standards, and other
permt conditions which are applicable to all permts including specified categories of NPDES permts. It

al so specifies schedul es of conpliance and requirements for recording and reporting nmonitoring results.

40 CFR Part 403 - establishes responsibilities to inplenment National Pretreatnent standards to control
pol lutants whi ch pass through or interfere with treatnent processes in POTW or which nay contani nate sewage
sl udge.

40 CFR Part 230 - provides guidelines to restore and maintain the chem cal, physical, and biol ogical
integrity of waters of the United States through the control of discharges of dredged or filled naterial.

Cccupational Safety and Health Act (CSHA)



40 CFR Part 1910 - Establishes requirenments for worker health and safety.
Sewer age Sl udge Use and Di sposal Standards

40 CFR Part 503 - Establishes requirenments for the final use and di sposal of sewerage sludge with | ess than
50 ppm PCBS

W sconsin Act NR 204, Minicipal Sludge Managenent

Regul ates | and application of nunicipal sludge and overall sludge disposal. Establishes standards and
nonitoring requirenents for the use and di sposal of nunicipal and donestic wastewater sludge.

Locati on- Speci fi c ARARs

Wsconsin Act NR 103, Water Quality Standards for Wsconsin
Establ i shes water quality standards for wetl ands.

To Be Consi dered

Qui dance on Renedial Actions for the Superfund Sites with PCB Contam nation, CSWER Directive No. 9355.4-01
August 1990

Presents guidance in selecting action/cleanup |evels including TSCA PCB Spill d eanup policy.
3. Cost Effectiveness

The sel ected remedy provides the best bal ance of the nine criteria and overall cost effectiveness of the
protective renedies evaluated in the FS. Effectiveness is achieved by contai nment of the sludge with PCB
concentrations greater than 50 ppmin Lagoon 2A and Lagoon 2B and continuing nmonitoring and nai ntenance of

di kes, and devel oprment and growh of the vegetative cover. Pernmanence of the renedy is achieved by | and-use
restriction and continuing mai ntenance within the area of activity of the MVSD plant and facility. The

sel ected renedy affords effectiveness and pernmanence at a cost which is proportional to the benefits

achi eved. Cost of the selected renedy is at a mninmuman order of magnitude bel ow the cost of other renedies
described in the FS which offer marginal betternent.

4. Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi num Extent Practicabl e

The sel ected remedy provides the best bal ance with respect to the nine evaluation criteria as described in
Section VI of this ROD. The selected renedy uses permanent solutions and Alternative treatnent technol ogies
or resource recovery technol ogi es to the maxi num extent practicable and provi des the best bal ance of
tradeoffs anong alternatives in ternms of the primary balancing criteria. State and community support for the
sel ected renedy contributes to this balance of tradeoffs. Additionally when neasured against costs of other
remedi es analyzed in the FS, the selected renedy provides the best bal ance.

5. Preference for Treatnent as a Principal El enent

The sel ected renmedy does not neet the preference for treatnent as a principal elenment. Qpportunity for
treatnent is limted by the large volume of material with low |l evels of contam nation present on site. No
"hot spots" have been identified which would I end thenselves to treatnent. Cost for renedies, where
treatment is a principal element, (which are sinilarly effective) are | ess cost effective than the sel ected
remedy. As discussed in Section VI and this section the selected renedy is protective, ARAR conpliant,
effective, and cost effective

RESPONSI VENESS SUMVARY
MADI SON METROPCLI TAN SEWERAGE DI STRICT SI TE



Overvi ew

On Novenber 19, 1996, the United States Environnmental Protection Agency (U.S. EPA) proposed a renedi al
Alternative which addressed contam nation at the Madi son Metropolitan Sewerage District (MVBD) site, Dane
County, Wsconsin. The Alternative, as specified in the proposed plan, called for construction of a
vegetative cover systemin |agoon areas not already covered with naturally devel opi ng vegetative cover. The
remedy was projected to be constructed over one winter season to facilitate access to |agoon areas. In

addi tion, the MVBD proposed plan Required long termnonitoring and nai ntenance of the covered | agoon areas
and the di kes which enclose the areas in which contam nated sl udge is | ocated.

Thi s Responsi veness summary addresses the concerns expressed by the public and the potentially responsible
parties in witten and oral comrents received by U S. EPA on the proposed cleanup plan for the MVBD site.

Summary of Comments Received During the Comment Peri od
Comment s Wi ch Support the Proposed Renedy

Oal coments received at the public meeting and witten coments received during the 30 day conment period
whi ch ended Decenber 18, 1996 strongly supported the proposed renedy for the MVBD site. Favorable coments
were received froma cross-section of the community which is served by the MVBD wast ewat er treatnent plant
including |local residents, business owners, faculty of the University of Wsconsin, representatives of the
Dane County Regi onal Pl anni ng Conmm ssion, and administrators fromthe nearby comrunities of DeForest and

Fi tchburg which are served by MMSD. The general view of these commenters is that the proposed remedy is a
cost-effective cleanup which is protective of human health and the environnent and anong other things is
consistent with the objectives and policies of the Dane County Water Quality Plan, which is the area-w de
wat er quality nanagenent plan for the region.

Comrent s Whi ch Support Qther Alternatives

Comrent: A commenter favored Alternative RA-8, TSCA Landfill Disposal. The comrenter favors the nost costly
Alternative because it offers conprehensive protection of area wildlife and human health and elininates the
need for restriction of land use. The comenter was al so concerned that RA-4, the proposed Alternative, did
not adequately consider the inpact of flooding and other catastrophic conditions and their effects on the
novenent of contam nants.

U S. EPA Response: U.S. EPA evaluates all alternatives according to criteria established to conpare cl eanup
alternatives at Superfund sites. As a result of this analysis nore than one alternatives may neet the
threshol d requirements for protectiveness and conpliance with applicable or relative and appropri ate Federal
and State requirenents and may be equal ly effective and inplenentable. In order to propose an appropriate
remedy U S. EPA nust conpare the cost effectiveness of each of these alternatives.

Anal ysis of alternatives for the MVBD site indicates that several other alternatives, in addition to the
proposed Alternative RA-4, nmeet the threshold requirenents and are effective and inplenentable. U S. EPA has
conpared the costs of these alternatives. A though no nore than equally protective, estinated costs of other
alternatives are fromten to one hundred tines greater than the cost of the proposed Alternative. US. EPA
has proposed Alternative RA-4 based on analysis of its cost-effectiveness.

The proposed Alternative provides nonitoring and nmai ntenance requirenents to prevent rel ease of contam nants
fromthe | agoon areas. These requirenents include control of water levels in the | agoon area to ensure the
integrity of the vegetative cover and prevent release during periods when |ocal surface water |evels nmay be
high. Levels will be nmaintained by renoval of excess water and treatnment at the MVBD facility.

<I M5 SRC 97156D>

State of Wsconsin \ DEPARTMENT OF NATURAL RESOURCES

Tommy G Thonpson, Cover nor Box 7921



George E. Meyer, Secretary 101 South Webhster Street
Madi son, Wsconsin 53707-7921

TELEPHONE 608- 266- 2621

FAX 608-267- 3579

TDD 608- 267- 6897

March 31, 1997 IN REPLY REFER TO  MVBD- FI D#113192970

M. Val das V. Adankus, Adm nistrator
U S EPA Region 5

77 West Jackson Boul evard

Chicago, Illinois 60604

SUBJECT: Concurrence on Record of Decision, Madi son Metropolitan Sewerage District Lagoon Superfund Site,
Cty of Madison, Dane County, Wsconsin

<I M5 SRC 97156E>
Dear M. Adankus:

This letter documents concurrence with the Record of Decision devel oped for the Madi son Metropolitan Sewerage
District (MVBD) Lagoon Superfund Site by the Environnental Protection Agency. The Departnment concurs with
the concl usions reached with respect to the environnental investigation conducted at the site, and with the
results of the renedial option selection process.

The remedi al investigation conducted at MVBD deternined that the contam nants of concern have not adversely
i npacted groundwater, surface water or wetland soils at the site. Evaluation of ten possible renedial
options for the MVBD site resulted in the selection of the "In Place Vegetative/ Soil Cover" remedy. This
remedi al option involves the consolidation of all sludges wth polychlorinated bi phenyl conpound (PCB)
concentrations greater than 50 parts per million within existing bernms and di kes, and the incorporation of a
vegetated matt cover over their surface. Mintenance, nonitoring and supernatant renoval wll be conducted
by the Madi son Metropolitan Sewerage District. The estimated present worth cost of the renedy is $1, 800, 000.
Five years after the commencenent of remedial action, a site revieww || be conducted to assure that the

sel ected renedy is protective of human health and the environnent.

Thank you for your efforts and cooperation in addressing the environmental contanination at the MVBD
superfund site. State staff will continue to work in close consultation with EPA staff during the renedi al
desi gn and constructi on phases of the renedy.

Shoul d you have any questions regarding this site please contact Joe Brusca, Air and Waste Leader, in the
South Central Region at (608)275-3296.

Si ncerely,
<| MG SRC 97156F>

cc: Jay Hochmuth, AD5
Mark G esfeldt, RR/3
Dal e Ziege, RR/ 3
Li nda Meyer, AD/'5
Rut h Badger, SCR
Joe Brusca, SCR
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